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The use of revenues from carbon pricing

Abstract

The paper collects comprehensive and detailed data on what 40 OECD and G20
economies do with the revenues from carbon taxes, emissions trading systems,
and excise taxes on energy use. It notes that constraints — which can take the
form of political commitments or legal earmarks — on revenue use differ between
carbon taxes, emissions trading systems, and excise taxes. Constraints are less
common for excise taxes, which also raise the most revenue. Carbon tax revenues
are relatively often associated with environmental tax reforms, involving
reductions in personal or corporate income taxes. Revenues from emissions
trading systems are frequently directed towards green spending. The results may
be relevant to the political economy of ambitious carbon pricing schemes in the
sense that the political expedience of choices on revenue use may depend on the
amount of revenue raised.
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1. Introduction

While the fundamental rationale for carbon pricing lies in the abatement incentives that it
creates, the question arises how the use of revenue from carbon pricing affects its economic
effects and its political feasibility. To help answer this question, this paper studies the use
of revenues from existing carbon pricing systems and excise taxes on fuels. More
specifically, it considers the revenues from excise taxes on fuels, excise taxes on carbon
emissions (carbon taxes) and emissions trading system (ETS) auctions — the three
components of the Effective Carbon Rate as defined in (OECD, 2016;y) and included in
the OECD’s Taxing Energy Use and Effective Carbon Rates databases.! The analysis
covers 40 OECD and G20 countries.>

The use of tax or auction revenues raised is analysed in detail, with estimates of the extent
to which revenues become part of general tax revenue or not. When carbon price revenues
are not part of general tax revenues, their use is somehow constrained. The analysis
distinguishes between legal commitments (earmarking or hypothecation) and weaker
constraints taking the form of political commitments to policy packages.

Constraints on the use of revenues from excise taxes on fuels and from carbon taxes, both
as legal earmarking and political commitments, are in place in about three out of five
countries analysed. In the case of emissions trading systems, such constraints exist in close
to all countries in which such systems exist. Additionally, across the 40 countries, the share
of revenue subject to constraints on its use well exceeds 80% of total revenue from trading
systems, and close to two-thirds of carbon tax revenues.® Less than two-fifths (38%) of
revenues generated from excise taxes on fuels are subject to a form of constraint, rendering
this component of effective carbon prices the least subject to constraints.

The type of spending required by constraints on carbon pricing instruments is diverse,
including using revenues to support tax policy changes (e.g., tax cuts, rebates, tax-free
threshold increases), transfers to other levels of government, infrastructure spending, and
green and energy-related spending. In the case of excise taxes on fuels, most constrained
revenues are earmarked for transport infrastructure spending, reflecting that these taxes are
viewed as user charges in several jurisdictions. Carbon tax revenues are more generally
committed to supporting tax policy changes, suggesting that carbon taxes are frequently
elements of a broader tax reform package. Revenues from auctioned tradable emissions
permits are almost exclusively earmarked to support energy efficiency, low-carbon
mobility and other green spending measures, with the second highest share dedicated to
energy user compensation. This suggests that emissions trading systems are perceived as

! Some policy-induced prices on carbon emissions are not taxes in the strict sense of the term but instead take
the form of regulatory charges or levies. These are included in the present analysis on the grounds that their
behavioural effects are similar to those of taxes.

2 Indonesia and Russia are included in Taxing Energy Use and Effective Carbon Rates, but are not covered here
due to data constraints.

3 Due to data constraints and in consultation with OECD national delegations, carbon tax revenue estimates for
Japan and Latvia, as well as for Poland, are not included in the revenue estimates. While included for
comparative purposes in Table A.2., revenues generated from the Carbon Pricing Mechanism in Australia are
also excluded from the revenue estimates, as the carbon price was abolished in 2014. Nevertheless, carbon tax
revenues are currently and fully earmarked in Japan and Poland for green and energy-related purposes.
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environmental policy instruments, of which the revenue is used for environmentally related
spending with little interaction with other policy areas.

Constraints on the use of excise tax revenue generally apply to revenues raised through
taxes on fuels used for specific purposes (e.g., excise duties on automotive fuels, often on
user charging grounds). Constraints on the use of revenues from carbon taxes and emissions
trading systems more frequently extend to all collected revenues from the instrument,
keeping in mind that these revenues are typically much smaller than those generated from
excise taxes.

The paper also presents rough estimates of revenue potential, defined as revenue that would
be raised under specific benchmarks for effective carbon rates, and compares actual and
potential revenue. Establishing a benchmark is perennially challenging. In this paper, two
benchmarks are used for each country: raising rates to the minimum level of EUR 30/tCO,
for emissions presently subject to lower rates, and the application of the median sector-
level rate across countries.* By these measures and at the aggregate across the 40 countries
covered, the revenue potential from carbon pricing significantly exceeds current revenues.
As an order of magnitude, under the benchmarks revenues could more than double, with
much larger potential increases where carbon prices are presently low, and in more carbon-
intensive economies. Since the foregone revenue is partly the consequence of preferential
tax rates and of freely allocating emission permits, this indicates not only considerable
fiscal losses, but also reduced effectiveness of carbon pricing compared to the case of more
uniform rates. Using a low-end estimate of carbon costs (EUR 30/tCO) results in low-end
estimates of the revenue potential from carbon pricing, the more since international aviation
and shipping are not included in the analysis.

The general difficulty with introducing and maintaining carbon pricing lies in balancing
political feasibility and public support considerations with environmental effectiveness and
sound tax policy principles. Careful design of policy packages and communication on them
can help the introduction of carbon pricing, as well as ensure its longevity; see, e.g., (Carl
and Fedor, 2016p;) and (Klenert etal., 20183). The present analysis confirms that
constraints are often in place for the use of carbon tax and emission permit trading revenues.
There are fewer constraints on the use of excise tax revenue, which presently is by far the
dominant source of revenue. On the basis of these observations, it can be argued (see the
discussion in the concluding section) that, since ambitious carbon pricing will raise
substantial amounts of revenue, it is better considered a mainstream policy matter more
than a specific and separate environment policy matter. Revenue use decisions then become
integrated with overall tax and fiscal frameworks, rather than compartmentalised as
environmental tax policy. Support for them then is less critically dependent on the social
impacts of carbon pricing and carbon revenue itself than on the performance of the overall
system.

Section two of the paper discusses context and literature. Section three describes the use of
tax and auction revenues from excise taxes on fuels, carbon taxes and emissions trading
systems. Section four provides estimates of revenue potential. Section five discusses and
concludes.

* This analysis restricts attention to carbon pricing. In some jurisdictions, pricing is based on CO>
equivalents and covers greenhouse gases other than COs.
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2. Context and literature

The revenues from carbon pricing can be substantial. Overall, tax and auction revenues
generated from effective carbon rates currently exceed one percent of GDP in many OECD
and G20 countries (see Figure 2), and this could more than double if carbon price levels
were aligned with their climate policy potential in the short-to-medium run. According to
(Marron, Toder and Austin, 20154;), the Congressional Budget Office (CBO) estimated the
revenue potential of a tax of USD 25 per tonne of COx, rising 2% faster than inflation, at
0.7% of GDP. They also suggest that, assuming rising rates, carbon tax revenues would
eventually decline, but in a matter of decades, not years. Insight into the way these revenues
are used and the repercussions on the economic effects and social support are essential for
constructing policy packages that are socially beneficial and broadly supported.

Descriptive analyses of revenue use have focussed on revenue use from carbon taxes and
ETS auction proceeds, and less on excise taxes on energy use. For example, (Sumner, Bird
and Dobos, 20115) examine revenue use from carbon taxes in seven countries and five
subnational jurisdictions and find that revenues are often used to fund carbon mitigation
programmes (especially in subnational jurisdictions), to reduce income taxes, or to
supplement government budgets. (Carl and Fedor, 2016},;) provide a detailed analysis of
revenue use from carbon taxes and ETS auctions in 40 countries and 16 subnational
jurisdictions. They distinguish three main categories of revenue use: green spending;
general revenue; and as part of a broader tax reform (i.e. rebates or tax shifts). Carbon tax
revenues are more often used in the context of a tax reform (72%) and auction revenues are
more often used for green spending (70%), suggesting that the tax reform potential of
carbon taxes is as important a motivation for policy makers as their climate mitigation
potential. The present paper additionally considers revenue use from excise taxes on fuels,
on the grounds that such taxes have similar behavioural effects to carbon taxes and trading
systems, even if they have been introduced mainly to raise revenue. Excise taxes are the
main component of current effective carbon rates,

Environmental taxes, if well designed, improve economic efficiency and therefore increase
total economic benefits, by reducing or removing a market failure. Box 1 develops the basic
case for environmental taxes, emphasising that environmental taxes will only realise their
potential to improve welfare if the revenues from the tax are put to socially beneficial use.
If the social value of the deployment of revenue is low, then environmental taxes may
improve environmental outcomes but reduce overall economic benefits — just as with any
other tax. The fact that environmental taxes address market failures, in contrast to other
taxes that are introduced mainly to raise revenue, does not affect the question of how
revenue ought to be used from an efficiency point of view.

Potential claims on the use of carbon pricing revenue are many, including funding fresh
spending (e.g., for infrastructure or research and development, climate-related or not),
boosting existing spending (e.g., on education) cutting other taxes, reducing public debt,
providing compensation for increased energy costs to domestic households or firms,
funding transfers to developing economies, etc. These options, alone or in combination,
may or may not make economic sense depending on the conditions in the jurisdiction
applying the tax. The traditional public finance mantra, that from an efficiency point of
view decisions on how to spend are separate from the question of how to raise revenue,
applies. However, this does not rule out that economically justifiable combinations of
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spending and revenue-raising decisions can help make tax reform happen in circumstances
where reform may have been more difficult or may not have otherwise been possible.

An abundant literature investigates whether environmental tax revenue can be used to
change the tax mix in order to reduce the overall economic costs of raising a given amount
of tax revenue. This “double-dividend” debate focusses on efficiency. Recognising that the
efficiency costs of income taxes extend well beyond distortions in factor markets (including
also promoting informality, fringe benefits, tax-preferred spending, etc.), and that these
responses tend to be more elastic than factor supply responses, the potential for efficiency
gains through cutting broader taxes with environmental tax revenues is likely to be large in
many cases (Parry, Veung and Heine, 2014)).

If the tax system is not optimal to begin with, there can be - although this is not necessarily
the case - a trade-off between efficiency and equity objectives; see, e.g., the review in
(Siegmeier etal., 2017[7). Tax simulation analyses for the United States (Marron and
Morris, 2016(g) indicate that the best efficiency results are obtained when carbon tax
revenues are used to lower corporate income tax rates. More broadly, it is recognised that
socially productive revenue use can take various forms (cutting other taxes, increasing
spending, reducing debt, redistribution, etc.) and that productive use is as much a
prerequisite for economically justifiable use of carbon pricing as is environmental
effectiveness (cf., e.g., (OECD, 2017y); (OECD & WBG, 2015/10})).

Revenue use is not just about efficiency, however. It is crucial from a political economy
angle, as combining pricing with statements of intent or legal commitments to particular
types of spending can increase social and political support for pricing, see, e.g., the
overview in chapter six of (UNEP, 2018[11;). Revenues can be used to dampen or entirely
compensate negative direct impacts of carbon pricing on households or businesses. This
can be done through uniform lump sum transfers, targeted transfers or tax reforms (i.e.,
reducing corporate or personal income taxes).

The choice between compensation mechanisms depends on jurisdictions’ specific
circumstances, and combinations of them are possible. For example, reducing pre-existing
taxes is likely more appealing where income taxes are high. Lump-sum transfers are
thought to be a superior choice from an acceptance point of view in many circumstances.
This is because, in addition to being highly visible, lump-sum transfers imply revenue-
neutrality on aggregate. Furthermore, they benefit households across the political spectrum
and therefore can contribute to the robustness of carbon pricing as governments change
over time, compared to situations where revenues cater to more narrow constituencies
((n.a.), n.d.j12).

Recommendations on how to use carbon pricing revenues often involve using revenues so
as to support other tax reductions, as well as “to soften the blow to lower-income
households, coal workers and their communities” (Marron and Morris, 2016g)). Targeting
of transfers can help customise revenue deployment choices to alleviate cost increases
where they are felt the strongest (e.g., lower income households and households with fewer
short-run substitution options). Such targeting can increase support for carbon pricing, but
a balance needs to be sought with maintaining the environmental effectiveness of the price
signal, e.g. through limiting the transfers in time and avoiding very narrow targeting, e.g.
to energy spending.

Visibility of revenue use and revenue-neutrality can also be accomplished in tax reform
policy packages, e.g. through making explicit how revenues are used to cut other taxes as
is the case in British Columbia. In relation to this form of revenue neutrality, (Murray and
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Rivers, 2015(13)) describe decisions on the use of revenues from British Columbia’s carbon
tax, and note that over time revenues are offset by increasingly targeted tax measures (as
opposed to broader tax cuts in corporate and personal income taxes).

Further suggestions on revenue use include using carbon tax revenues for R&D and other
climate policy measures that would likely require “fresh spending”, e.g. (Bowen, 2015(14)).
This can strengthen support, not only with constituencies that strongly favour climate
action, but also with voters that doubt the effectiveness of carbon pricing as a behavioural
signal but that support climate spending ((n.a.), n.d.j12;). As discussed in the conclusion of
this paper, such strategies may become less straightforward when carbon prices — and
revenues — are high.

Overall, recent literature on the use of revenues from carbon pricing finds that it is possible
in most circumstances to strike a balance between using the revenues in ways that are
socially useful and that contribute to support for carbon pricing. Revenue use is not a
panacea for building support though. ((n.a.), n.d.;12;) note that introducing carbon pricing is
more difficult where trust in government is low, and that lower trust in government limits
the options for revenue use, e.g. reducing space for tax reform and increasing the appeal of
lump sum transfers. Caution against rigid earmarking is found throughout the literature, but
there is strong evidence that clearly communicated policy reform packages help increase
support for carbon pricing, including policy packages that pass a social cost-benefit test.
Communication on carbon pricing is key for creating public support and should always
include the revenue use dimension (Partnership for Market Readiness; Carbon Pricing
Leadership Coalition, 201815)). Communication is not a matter of explaining a policy
choice but of developing it in interaction with stakeholders.
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Box 1. Environmental taxes, revenue and economic benefits

The costs of pollution and climate change are often external to markets, i.e., they are not
reflected in market prices, and consequently producers and consumers do not take them
into account when deciding whether, how much, when and where to produce or
consume. The result of this market failure is that the external costs are too high, in the
sense that net economic benefits would increase if the level of production and
consumption would decline.

One way to reduce quantities to more efficient levels is to increase prices, using taxes or
tradable permits. Such market-based instruments internalise the costs of pollution and
climate change, so that producers and consumers now will take these costs into account.

Market-based instruments cut pollution in a cost-effective way. Cost-effectiveness
means that abatement of pollution is produced at the lowest possible cost, and it results
from the fact that decisions on how and how much to abate are left to the polluters, who
are best informed about the abatement options available to them.

The principal aim of environmental taxes is to cut pollution cost-effectively. In the
process, these taxes generate tax revenue. Just like in any other market, and irrespective
of the environmental benefits resulting from the tax, the introduction of a tax imposes a
burden on the consumers and the producers in that market: part of the benefits that
accrued to them before the tax are transformed into tax revenue, and there is a net loss
of consumer and producer benefits (abstracting from reduced pollution).

If tax revenue has the same or a higher economic value than consumer and producer
benefits, then environmental taxes increase net benefits. However, if the economic value
of tax revenue is lower than that of consumer and producer benefits, then the benefits
from reduced pollution may be outweighed by the costs of raising tax revenue. Figure 1
illustrates these points.

THE USE OF REVENUES FROM CARBON PRICING © OECD 2019



10 |

Figure 1. The effects of an externality tax on market equilibrium and tax revenue

Tax= s |P1 Revenue =
MSC-MPC = tax*Q1l
MEC

40 PO -—

Before any tax is introduced, the market equilibrium occurs at an output level Qo of 30
units and a price Py of 40 (intersection of marginal private cost (MPC) curve and the
marginal willingness to pay of consumers (MWTP) — or the inverse demand curve).

The figure shows why this equilibrium is inefficient in the sense of there being too much
output. At output level Qo, the marginal benefit to consumers equals 40, whereas the
marginal social cost (MSC) equals 70: the social cost of the marginal unit is higher than
the benefit it creates, which is inefficient. The same applies for all units of output
between 22.5 and 30. The reason for this inefficiency is that private costs are below
social costs, due to the presence of an external cost.

Environmental taxation reduces this inefficiency, and if well-designed can eliminate it
entirely, restoring efficiency in the market. In the example, the tax reduces output from
Qo to Q1, the point where marginal social costs and marginal benefits are equal. The net
benefit generated in this market equals 900 units before the tax. This increases to 1012.5
units — the highest possible level in this market — after the tax, if tax revenue and
consumer and producer benefits all have the same social value.

Before taxation, net benefits consist entirely of consumer and producer benefits. After
the introduction of the tax, benefits also include a tax revenue component. In the
example, this component equals 506.25, precisely as large as the consumer and producer
benefits. Suppose that this revenue was destroyed upon receipt, so that its value to the
economy is zero. In that case, the tax reduces pollution but total benefits deteriorate
(from 900 to 506.25). Environmental taxes, like other taxes, are a bad idea if their
revenue is worth nothing.

Suppose alternatively, in the context of the example, that the social value of tax revenue
is 0.78 per unit compared to 1 per unit for consumer and producer benefits. Under these
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circumstances, total benefits are the same without and with the tax. If tax revenue values
more than 0.78 per unit, total benefits increase with the introduction of the tax.

The example shows that introducing environmental taxes improves environmental
outcomes, and puts a tax burden on the economy, so that producers and consumers are
worse off if abstraction is made of tax revenue. As long as tax revenue is sufficiently
valuable to the economy, economic benefits as a whole increase.
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3. Use of revenue from carbon pricing

3.1. Definitions and scope

This section describes the use of the revenues from carbon prices as defined in the OECD’s
Effective Carbon Rates reports (OECD, 2016y1;) and (OECD, 2018;16)). Effective carbon
rates (ECRs) are the sum of excise taxes on fuels, carbon taxes and emissions trading
systems (ETS). Each of these three components, individually and together, alter the relative
price of carbon emissions associated with the combustion of energy, so they each affect the
same behavioural margins in strongly similar ways.

The ECR takes an economic, behavioural perspective to decide which policy instruments
are included, making no reference to the stated intent with which these policies are
introduced. This approach is complementary to, e.g., (Ecofys, 201817), which includes
carbon taxes and emissions trading systems but not excise taxes. Excise taxes on electricity
output and other ‘tax-like’ charges on electricity are not included in the ECR because they
do not directly provide incentives to reduce the carbon content of electricity generation.

The analysis covers 40 countries, including the 35 OECD countries® and 17 of the G20
countries (Russia, Indonesia and Saudi Arabia are not included). Together, these countries
represent the large majority of global energy use and of the CO»-emissions resulting from
it.

Excise taxes on fuels exist in all 40 countries considered. Carbon taxes are in place in 17
countries (including the Chilean carbon tax implemented in 2017) and emission trading
takes place in 28 countries, largely due to the scope of the EU-ETS.

Across the 40 countries, revenue from excise taxes on fuels amounted to approximately
EUR 419 billion in 2016 (EUR 334 billion across OECD countries). The other two
components of the ECR raise far less revenue. By our estimates, revenues generated by
carbon taxes amounted to EUR 14 billion®, followed by ETS auction revenues of EUR 7
billion. Total revenue is EUR 440 billion and consists for 95.2% of excise tax revenue,
3.2% of carbon tax revenue and 1.6% of revenue from emissions trading systems.

Several other data sources discuss revenue from energy taxes. For example, the European
Commission provides yearly estimates of total revenues from energy taxes for all members
of the European Union (EU) (EUROSTAT, 2016pg). Similarly, the Database on Policy
Instruments for the Environment (PINE - (OECD, 2018197)) provides yearly estimates of
revenues raised by environmentally related taxes for at least all OECD, EU and G20
countries, as well as concise information on revenue use. In this paper, revenue estimates
from excise taxes on fuels are separated from revenue estimates from carbon taxes, as the
political-economy properties of both taxes may differ, thereby also affecting revenue use
patterns. Additionally, this paper only considers excise taxes on energy products that alter
the relative prices of carbon-intensive fuels, so that revenues from excise taxes on

5 Lithuania has recently joined the OECD and the Accession Agreement for Colombia was signed on 30 May
2018, but neither are included in the present analysis.

6 Due to data constraints and in consultation with OECD national delegations, carbon tax revenue estimates for
Japan, Latvia and Poland are not included in the revenue estimates. While included for comparative purposes
in Table A.2., revenues generated from the Carbon Pricing Mechanism in Australia are also excluded from the
revenue estimates, as the carbon price was abolished in 2014.
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electricity output are excluded (taxes on electricity output alter the relative price of
electricity consumption but are independent of the fuel mix used to generate electricity).

Given that EUROSTAT and PINE do not systematically disaggregate energy tax revenues
according to definitions used here, and given the need for additional detail on revenue use,
this paper largely draws on estimates from legal documents, government and budgetary
reports and national statistical databases, as detailed in the notes to the tables in Annex A.
The data were verified extensively with country experts. The scope of taxes and trading
systems covered is largely the same as in OECD’s Taxing Energy Use and Effective Carbon
Rates publications.

The description of revenue use in the next section distinguishes between unconstrained
revenues (proceeds becoming part of general revenue) and constrained revenue use. For
the latter, two types of constraints are considered, namely earmarking and political
commitments. Earmarked revenues are legal prescriptions that commit all or part of the
revenue from a carbon-pricing instrument to one or several particular spending items or to
a spending programme.

Political commitments are broad constraints on generated revenues, taking the form of
statements on policy packages that are not enshrined into legislation. Statements about
policy packages do not necessarily restrict courses of action as much as laws, and may not
involve the same level of revenue monitoring or administrative scrutiny as would legal
earmarks. However, since revenue is fungible, the actual difference between both types of
constraints may be more limited than it appears at first sight. In addition, it is not known
what expenditure patterns would have looked like in the absence of the constraints, so that
the actual effect of the constraints cannot be established. The analysis of constraints
therefore is best understood as a description of the type of policy packages and policy
orientations that governments tend to connect carbon pricing with, rather than as describing
the effect of constraints on spending outcomes.

3.2. The scope and nature of constraints on revenue use

This section discusses the use of revenues from excise taxes on fuels (excluding excise
taxes on electricity output), carbon taxes, and tradable emissions permit auctions. It
examines the level of flexibility and the nature of the constraints imposed on revenue use.

Table 1 shows the overall frequency of constraints on revenue use through earmarking and
political commitments, for the three components of effective carbon rates. A first insight is
that constraints on revenue use are quite common. Of the 40 countries studied, 60% to 80%
(depending on the instrument) constrain the use of at least some of the revenue. Second,
constraints are more common for trading systems (80%) than for taxes (around 60%). Legal
earmarking and political commitments can be used alone or in conjunction. Legal
constraints are more common than political commitments. Political commitments are made
twice as often for carbon taxes than for the other components of the ECR. Legal earmarks
are most common for emissions trading systems.

Over half of all countries apply some form of legal earmarking on revenues from excise
taxes, and five countries (13% of the total; Denmark, Finland, the Netherlands, Norway
and the United Kingdom) politically commit to using all or a portion of fuel tax revenues
to support other tax policy measures. Only Finland and the Netherlands constrain separate
portions of excise tax revenues through both legal earmarking and political commitments.
The non-OECD G20 countries (Argentina, Brazil, China, India and South Africa) covered
in the study all apply legal earmarks to at least a portion of their fuel tax revenues (see
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Table A.1.) and do not constrain their use of revenue through political commitments as
defined in this paper.

Concerning carbon taxes, almost half (47%) of countries with such a carbon pricing system
apply some form of legal earmarking to generated revenues, and three countries (Ireland,
Norway and Portugal) additionally politically commit revenues to support tax policy
measures. Denmark and Finland only constrain carbon tax revenue use by political
commitments. Committing all or a portion of carbon tax revenues to fund other tax policy
measures is a legal commitment in the Canadian subnational jurisdictions, France and
Switzerland. This relatively high frequency of political commitments on revenue use from
carbon taxes is also noted in (Carl and Fedor, 2016;), and appears to be connected to
carbon taxes often featuring as elements of broader tax reform.

As noted, earmarking of revenues is more frequent with emissions trading systems than
with taxes, as close to two-thirds of countries apply legal earmarks to auction revenues.
Four countries (Austria, Denmark, Ireland and the United Kingdom) make only statements
of political intent. For European Union Member States, both types of constraints may
reflect EC recommendations to Member States on how to deploy auctioning revenue
(European Union, 2003207).

Most political commitments concern the use of revenues to fund cuts in other taxes, while
legal earmarks for this type of spending are rare. Two examples of legal earmarks for tax
cuts are British Columbia (see the Revenue Neutral Carbon Tax Report published (British
Columbia Ministry of Finance, 2018[21)); see paragraph 54) and Switzerland (see the CO>
Tax Law (Loi sur le CO2) which specifies the use of carbon tax revenues by percentage
shares of total generated revenues (Swiss Federal Council, 2018y27)).

Table 1. Constraints on revenue use from carbon pricing instruments, share of countries
applying constraints across 40 OECD and G20 countries (%0)

I Nature of constraint )
Carbon pricing instrument - — - At least one constraint
Legal earmarking Political commitment
Excise taxes on fuels 55 13 63
Carbon taxes 47 29 59
ETS permit auctions 64 14 78

The more frequent use of earmarks for ETS revenues may indicate that revenues generated
from ETS auctions are perceived differently from tax revenues. This may be because
smaller amounts of revenues are involved. In addition, trading systems perhaps are more
often seen as “add-on” policies, i.e. as a form of climate policy that is additional to and
separate from other policies, including tax policy. The observation made below, that
constraints are not only relatively common under trading systems, but that they also often
concern green spending (see Table 2), seems consistent with this interpretation.

As noted earlier, revenues generated from carbon taxes are more frequently used as a form
of political commitment than the other carbon pricing instruments, suggesting that the tax
reform potential of carbon taxes is an important motivating factor to policy makers, apart
from their climate mitigation potential, see also (Carl and Fedor, 2016,).

Table 1 provided an overview of revenue use patterns by pricing instrument, by counting
the use of any constraint, irrespective of what share of revenue raised that it applies to. A
similar picture emerges when considering how many systems constrain particular shares of
revenue. For excise taxes, 70% of systems do not constrain at least half of revenue raised,
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whereas that share is lower for carbon taxes (35.3%) and emissions trading systems
(32.2%). This means that more revenue accrues to the general budget from excise taxes
compared to the other components of the ECR. Only 22.5% of excise tax systems put legal
earmarks on more than half of the revenue, and 7.5% subject more than half of the revenue
to political commitments. For carbon taxes, the corresponding shares are 35.3% and 29.4%,
confirming the relatively extensive use of political commitments for carbon taxes. For ETS,
the corresponding shares are 46.4% and 17.8%, confirming the relatively high degree of
legal earmarking in Emissions trading systems.

Table 2 summarises the total amount of generated revenues from the three carbon-pricing
instruments, the shares of constrained and unconstrained revenues, as well as the shares of
constrained revenues by a tentative classification of revenue use. It more specifically
summarises the Tables (A.1., A.2 and A.3) included in Annex A, where extensive notes on
the calculation of estimates and on revenue use are provided. As before, unconstrained
revenue refers to revenues that directly flow to the general budget without any constraint
on their use. The table distinguishes six types of constrained revenue use categories:

e Tax policy changes refer to using revenues generated from a carbon-pricing
instrument to support the implementation of other tax policy measures. Such
revenue use is also generally meant to offset the additional burdens caused by
higher energy costs on households and businesses, see (Marron and Morris, 2016(g))
and (Carl and Fedor, 20162).

¢ Intergovernmental transfers occur when portions of revenue flow to budgets of
subnational jurisdictions. Sometimes these jurisdictions have further obligations to
use the received revenues for specific purposes (e.g. for road construction and
maintenance).

e Transport-related funding refers to the use of revenues from components of
effective carbon rates for transport-related funding, maintenance and construction
projects. When earmarked, road and aviation excise tax fuels are almost exclusively
used for such infrastructure projects, which reflects the user charges view of fuel
excise taxes in several countries. However, auction revenues that are used to
support and encourage electric and low-carbon mobility are also included in this
category.

e Green and energy-related spending refers to all revenues used for
environmentally related programmes and projects, including promoting or
subsidising the use of renewable energies and low-carbon technologies, the
conservation and protection of biodiversity, waste and water management, and
other green programmes. It also refers to revenues used to fund energy efficiency
and savings measures, and spending for energy security purposes.

o Compensation to energy users refers to using revenues to offset directly, partly
or fully, the additional costs associated with the carbon price. This includes the use
of revenues to help offset the costs associated with using more renewable energy
sources to produce power. The main beneficiaries are energy or electricity-
intensive industries. Cost-offsetting measures delivered through income taxes are
included under Tax policy changes).

e Other refers to all other revenues directed to purposes, programmes, projects or
funds different from those described above. Further detail is provided in Annex A.
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Table 2. Total carbon pricing revenues, share of constrained revenues (%), and type of
constrained spending

(2+3+4 = 100% of revenue in column 1; 5+6+7+8+9+10 = 100% of shares in column 2+3)

Genera- Constrained revenues Type of constrained spending (%)
ted Legal Political Unconstrained Tax Inter-gov”'tal Transport- Green and Compensation ~ Other
Revenue | earmarking commitment revenues policy transfers related energy- to energy
(EUR (%) (%) (%) changes funding related users
million) spending
1 2 3 4 5 6 7 8 9 10
Excise
taxes on 419107 36 2 62 2,8 16,7 69,4 55 0 55
fuels
i 14236 43 22 35| 852 0 0 49 33 66
taxes
ETS
permit 6905 78 8 14 0 0 218 51,7 25,3 11
auctions

For excise taxes on energy, Table 2 shows that constrained revenue use is concentrated in
transport-related funding. The second largest number of constraints relate to environmental
purposes, but they represent a small proportion of constrained revenues overall. Inter-
government transfers represent the second largest share of constrained revenues. Overall,
constraints on revenue use from excise taxes fall mostly in the user charge category for
road transport fuels.

Constraints on the use of revenue from carbon taxes are strongly concentrated in the “Tax
policy changes” category, both as a share of revenues and by number of constraints. To a
lesser extent, constraints are imposed for green spending, albeit representing a significantly
lower share of revenues (earmarked revenues in Poland and Japan for Green and energy-
related spending are not included due to data constraints, but would likely increase the
category’s share if included). The revenues generated from the CO. tax paid by the
petroleum sector in Norway, together with the rest of the State’s net cash flow from the
petroleum industry, are transferred in full to the Government Pension Fund Global, as
shown in the “Other” category, represents the second highest share of constrained revenues.
The Norwegian fiscal rule specifies that the transfers back from the fund to the central
government budget over time equal the expected real return on the fund, estimated at 3 per
cent per year. The revenue is not earmarked for specific spending.

Constrained ETS auction proceeds are largely concentrated in “Green and energy-related
spending”, both in terms of number of constraints and as a share of constrained revenues.
The second largest share of constrained revenues concerns “Compensation to energy
users”, even if slightly more constraints are applied for transport-related measures (low-
carbon mobility).

3.3. Revenue use from excise taxes on fuels

Table A.1 provides detailed estimates and descriptions of the amount of revenues generated
from excise taxes on the consumption of liquid, gaseous and solid fuels in 2016, and their
use if constrained. The country table-notes explain how estimates were calculated and their
sources, as well as any additional detail on revenue use. The scope of the analysis is limited
to taxes that are included in the Taxing Energy Use (TEU) Database and that are directly
interpretable as carbon prices, in the sense of implying a rate that can be expressed per
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tonne of COy, in line with the Effective Carbon Rate concept (OECD, 2016y1;). As taxes on
electricity output alter the relative price of electricity consumption but not the relative
prices of carbon-intensive fuels for electricity generation (see, e.g., (OECD, 2018p23); in
contrast to the effect of an excise tax on fuel oil or petroleum coke, for example), these
revenue estimates are not included in Table A.1.

Most countries do not subject excise tax revenues to any type of constraint. Among OECD
countries, 28% of revenues (around EUR 94 billion) are constrained, either as an earmark
or as a political commitment. If taxes on electricity output were included, the amount of
hypothecated revenues might increase as revenues generated from electricity consumption
are sometimes distributed back to electricity providers.

When excise tax revenues are constrained, this is often justified by reference to user
charging or benefit principles, i.e., the tax functions as payment for a particular service.
Among countries that hypothecate excise tax revenues, most allocate at least a portion of
revenues for the construction and maintenance of road and transport-related infrastructures,
including Australia, the Czech Republic, France, Japan, Korea, Poland, Portugal,
Argentina, Brazil, China, India and South Africa. Iceland, New Zealand, Switzerland, and
the United States allocate at least half of total generated energy tax revenues to this purpose.
In Australia, the Aviation fuel excise tax is the primary source of funding of the Civil
Aviation Safety Authority (CASA) (Civil Aviation Safety Authority (CASA), 201624)). In
Poland, the Fuel Surcharge (Opfata paliwowa) on automotive fuels is earmarked to the
National Land Transport Fund (80%) and to the Railway Fund (20%) (Polish Parliament,
2018p251). In Switzerland (a country with relatively high transit traffic), all revenues
collected from the Mineral Oil Surcharge and half of revenues collected from the Mineral
Oil Tax on fuels used for propellant purposes are earmarked for road and airport
infrastructure (Swiss Federal Customs Administration, 2017 ).

The revenues generated from the introduction of excise taxes and their subsequent rate
increases may be used to justify or support other tax policy measures (that are generally
simultaneously introduced or implemented). Finland, the Netherlands, Norway, and the
United Kingdom politically commit revenues to at least partially offset revenue losses
associated with tax cuts and other measures, generally on personal and corporate income.
In the Netherlands, the additional income collected from excise taxes are used to lower
such rates (Dutch Government, 201827;). In the United Kingdom, the Climate Change Levy
(CCL) was introduced to recover revenues losses from rate cuts on National Insurance
Contributions paid by employers (British National Audit Office, 2007 2g).

Excise tax revenues are also often distributed to states, provinces, regions or municipalities
in some federal systems, including in Argentina, Brazil, India, France, Japan, Mexico,
Spain and South Africa. In South Africa, since the abolishment of the Regional Council
(RSC) levies, around a third of the General Fuel Levy is distributed back to municipalities
(South African National Assembly, 2015pg). In France, a large portion of revenues
generated from the TICPE is distributed back to regional governments within the
framework of a “transfer of competencies™ (transferts des compétences) programme to
encourage the implementation, and to increase the scope, of locally based public measures
(Ministéere de la Transition écologique et solidaire, 2018); (Assemblée des
Communautés de France (AdCF), 2016z1)).

Constraints on excise taxes are also used to help ensure energy security in Finland, Japan,
New Zealand and the United States. In Japan, revenues from the Petroleum and Coal Tax
are used to ensure the stability of the fuel supply (Japanese Ministry of the Environment,
2017327), an important national objective in a relatively energy resource poor country. In
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Belgium, an Inspection Fee (Redevance de contrdle (sur gasoil de chauffage)) is partially
earmarked to the Petroleum Products Analysis Fund (Fonds d'analyse des produits
pétroliers (Fapetro)) to ensure the quality of petroleum products ( (Belgian Parliament,
199533)); (Inter-Environnement Wallonie, 200734)). In Finland, revenues from the
Strategic Stockpile Fee contribute around EUR 50 million per annum to the National
Emergency Supply Agency (NESA) (National Emergency Supply Agency, 20183s)).

A number of countries use excise tax revenues for social-related spending. Luxembourg
applies a social contribution rate to energy products earmarked to an Employment Fund
(Fonds pour ’emploi - (Luxembourg Ministry of Finance, 2017s)). Revenues in New
Zealand and in South Africa fund insurance coverage schemes for victims of road injuries
( (New Zealand Ministry of Business, Innovation, 200137); (Road Accident Fund (RAF),
20183g))). Argentina dedicates revenues to the National Administration for Social Security
(ANSES) and to the National Housing Fund (Fondo Nacional de la Vivienda) (Argentine
Ministry of Finance, 201739;). Beyond social spending, Korea also earmarks an Education
Tax levied on fossil fuel consumption to its education budget.

Belgium, Luxembourg and South Africa apply a rate to energy products to the benefit of
associated economic unions (in this case, the Belgo-Luxembourg Economic Union (UEBL)
and the Southern Africa Customs Union (SACU)).

In terms of green spending, a portion of the Transportation-Energy-Environment Tax
(TEET) in Korea is directed towards environmentally related projects (Korean Ministry of
Finance, 20184q)); the climate change contribution in Luxembourg is earmarked to the
Climate and Energy Fund (Fonds Climat et Energie - (Luxembourg Ministry of Finance,
2017367), and some revenues in Portugal (capped at EUR 30 million) are earmarked to the
Forest Fund (Institute for the Conservation of Nature and Forestry, 2016y). In the
Netherlands, the Sustainable Energy Surcharge (Opslag Duurzame Energie — (ODE))
subsidises renewable energy projects.

As of 2017, some modifications to the constraints imposed on excise tax revenues are made
in a number of countries. Some of the revenues earmarked for energy security via the
Petroleum or Engine Fuel Monitoring Levy (PEFML) in New Zealand are instead allocated
to the Energy Efficiency and Conservation Authority (EECA) (Energy Efficiency and
Conservation Authority, 201642;). Exceptionally in 2017 in Portugal, revenues raised from
the excise tax on coloured and marked diesel (capped at EUR 10 million) are used for a
rural development (PDR 2020) programme and for the European Maritime and Fisheries
Fund (MAR 2020) (Portuguese Public Ministry, 2016p3)). In France, the additional
revenues generated by the increase in the tax rate of diesel use are used to lower the tax
burden on low-income households and pensioners, as well as to increase the premium
granted when replacing old diesel vehicles in 2017 (Ministére de la Transition écologique
et solidaire, 2018307). In India, all revenues generated from the Clean Environment Cess
(CEC) which were previously earmarked to the National Clean Energy & Environment
Fund (NCEEF), are currently allocated to the Goods and Services Tax (GST)
Compensation Fund to compensate states for potential revenue losses from GST reform
(Indian Department of Expenditure, 2017 [44)).

THE USE OF REVENUES FROM CARBON PRICING © OECD 2019



| 19

3.4. Revenue use from excise taxes on carbon emissions

Table A.2 in Annex A provides detailed estimates and descriptions of the amount of
revenues generated from carbon taxes in 2016 and their use when constrained. The country
table-notes further explain how estimates were calculated, their sources and additional
detail on revenue use. Around 65% of total generated carbon tax revenues (or EUR 9
billion) are subject to a type of constraint, whether a legal earmark or a political
commitment.

As for excise taxes on fuels, carbon taxes are sometimes introduced (and their rates
subsequently increased) as part of broader tax policy packages that generally aim to shift
the tax burden away from labour and capital. The Canadian provinces of British Columbia
and Alberta, Finland, France, Norway, Portugal and Switzerland utilise carbon tax revenues
to support other tax policy measures. In Norway, the 2015 and 2016 tax programmes
indicate a “clear shift” towards green and environmentally related taxes ( (Norwegian
Ministry of Finance, 2015ps;); (Norwegian Ministry of Finance, 20164¢))). Furthermore,
since the 2008 financial crisis, carbon tax revenues in Ireland have been used to maintain
or reduce payroll taxes (Irish Ministry of Finance, 200917;), and Portugal helps relieve large
families from paying personal income tax (Portuguese Ministry of the Environment,
2015p)). In France and until 2016, all carbon tax revenues were earmarked to a business
tax credit (Crédit d’impot pour la compétitivité et I’emploi (CICE))

Carbon tax revenues are also earmarked for green purposes. In Ireland, a portion of
revenues (EUR 50 million) fund per annum the National Energy Efficiency Retrofit
Programme (Irish Ministry of Finance, 200917); (Carl and Fedor, 20162), and a third of
revenues in Switzerland mostly fund energy efficiency measures in buildings (capped at
CHF 300 million in 2016) (Swiss Federal Council, 2018[22;). The Tax for Climate Change
Mitigation in Japan is also largely earmarked for energy efficiency and renewable energy
programmes (Japanese Ministry of the Environment, 201732).

Finally, all revenues raised from the carbon tax applied to petroleum activities in Norway
flow to the Government Pension Fund (Government Pension Fund Global, 2015(49;), which
is a part of the Norwegian fiscal framework that delinks the earnings of petroleum revenue
from the use of petroleum revenue. Revenues from the Carbon Levy in Alberta are also
partly used to regulate electricity prices, understood as a form compensation to energy users
(Alberta Queen’s Printer, 2017[s07).

While not included in Annex A, the carbon tax in Colombia is fully earmarked to the Fund
for Environmental Sustainability and Sustainable Rural Development in Conflict-Affected
Areas (Fondo para una Colombia Sostenible), and the tax paid is also deductible against
the income tax (District Legal Department of Colombia, 2016s1;).

As of 2017 some changes were made to the earmarking of carbon tax revenues. In France,
a portion of these revenues (EUR 1.7 billion) is earmarked to a special “Energy Transition”
account (compte d'affectation spéciale (CAS) « Transition énergétique ») to compensate
electricity providers for using renewable energies to generate electricity in France (
(Ministére de la Transition écologique et solidaire, 2017s); (French Senate, 2018s3)), and
all remaining revenues are used for tax base shifting purposes. Starting in 2018, the
government of British Columbia plans to adjust its use of carbon tax revenues as rates
increase annually through 2022. All additional revenues are used as climate action tax
credits for low and moderate-income households; to fund a clean growth incentive
programme for industries at risk of carbon leakage; and to fund other environmentally
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related initiatives (e.g. the Innovative Clean Energy Fund) (British Columbia Ministry of
Finance, 2018,15). In Switzerland, the imposed cap on revenues used for energy efficiency
measures increases to EUR 450 million in 2018 (or a third of total generated revenues).

3.5. Revenue use from tradable emission permit auctions

Table A.3 in Annex A provides detailed estimates and descriptions of the amount of
revenues generated from the auctioning of permits in emissions trading systems in 2016
and their use if constrained. The EU Commission recommends that participants in the EU-
ETS commit — or spend an equivalent of — at least 50% of revenues generated from the
auctioning of allowances among fixed installations (e.g. power-plants), and all revenues
raised from aviation activities, for environmental purposes (European Union, 2003).
Revenue use estimates for EU-ETS participants are largely sourced from the Reporting
Obligations Database (ROD) (Eionet, 2017s4;), based on reports detailing revenue use in
2016 (or in 2015 if the former was not yet available for public view at the time of writing).
The European Commission also provides a detailed analysis of revenue use of EU-ETS
auction proceeds from 2013 through 2015 (European Commission, 2017ss)).

ETS auction revenues are the most constrained of the three carbon pricing instruments,
with 86% of revenues earmarked or politically committed to a specific programme, fund
or purpose. The bulk of ETS auction revenues aim to boost energy savings among
households and businesses, to compensate energy-intensive industries and electricity
providers for the higher carbon prices and for the use of renewable energies, and to promote
electric mobility and public transport.

ETS auction revenues are frequently used to subsidise the renovation and retrofitting of
homes and buildings, with the long-term objective to lower energy consumption and bills.
For example, the New Green Saving Programme in the Czech Republic fully sources its
programme spending from auction revenues (State Environmental Fund of the Czech
Republic, 2015s). A number of programmes especially targets public administration,
welfare and school buildings, as in Estonia, Italy or Latvia. In Italy, the amount of auction
revenues to renovate schools and hospitals is capped at EUR 30 million per annum (Official
Journal of the Republic of Italy, 2016s7), whereas in Estonia (from 2015 through 2017)
and in Latvia, 46% and 90% of auction revenues, respectively, are earmarked for such
purposes ( (Estonian Parliament, 2017;sg); (Latvian Government, 2016se)). These
programmes are also often income-based or conditions-based, such as the Habiter Mieux
Programme in France (Cour des Comptes, 2018s) or the Saving at Home Programme in
Greece (Greek Ministry for the Environment and Energy, 2016e17).

France, Germany, Greece and the Slovak Republic provide compensation to industries
considered at risk of carbon leakage due to the higher electricity prices caused by the ETS
allowance price (although in the case of France this is not funded from ETS revenues).
Portugal compensates electricity providers for the costs incurred from using less-carbon
intensive fuels for power generation. In Portugal all auction revenues are earmarked to its
Carbon Fund (Fundo Portugués de Carbono), and the amount of revenues allocated to the
National Electricity System (Sistema Elétrico Nacional (SEN)) is calculated every year by
the Portuguese Environment Agency (Portuguese Ministries of Finance and Environment,
201427). Spain compensates the costs of the Electricity System related to the incentive for
renewable energy. It caps the amount earmarked to the electricity sector at EUR 450 million
(Spanish government, 2014s3). In the state of California, around a third of ETS auction
revenues are distributed back to electricity and natural gas utilities, although proceeds must
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be used to the benefit of rate-payers (largely in the form of bill credits for households
(California Air Resources Board (ARB), 201864)).

The use of revenues as compensation to energy users can blunt the incentive provided by
the carbon price to invest in lower-carbon technologies and to use lower-carbon fuels.
Furthermore, perhaps partly because of various forms of relief offered, there has been little
evidence of any significant impact of carbon prices on competitiveness (OECD, 2015(s)).
Additionally, (Dechezleprétre, Lovo, Martin & Sato, 2017s) indicate that even “in the
worst case scenario” the impact of an increase in energy costs on employment in the most
energy-intensive industries is rather moderate.

A number of countries use revenues to develop, improve and increase public accessibility
to electrified mobility, notably in Austria, Canada, Germany, Hungary and Portugal. One
example is the Anyos Jedlik Plan in Hungary, a comprehensive strategy to encourage the
use of electro-mobility, which, among other measures, aims to provide a blueprint for the
establishment of a country-wide network of charging stations and the streamlining of
taxation and legal requirements (Hungarian Ministry for National Economy, 2014s7).
Italy, Slovenia, and (to a larger extent), the provincial Canadian government of Quebec and
the state of California use revenues to promote public mobility. Auction revenues fully
fund the National Home-School and Home-Work Experimental Programme (programma
sperimentale nazionale di mobilita sostenibile casa-scuola e casa-lavoro) in Italy (Official
Journal of the Republic of Italy, 2016s7;), which encourages individuals to walk, bike or
car-pool to school or work. In California, a quarter of proceeds are allocated to fund the
ongoing construction of a High-Speed Rail, which links major cities in the state (The
Legislative Analyst’s Office (LAO), 2017[sg)).

Several countries spend a significant amount of auction revenues subsidising the
consumption of renewable energies, such as in the form of large and small-scale
construction of heating and power infrastructures (e.g., Austria, Slovenia). In the United
Kingdom, auction revenues represented half of the total funding allocated to the Renewable
Heat Incentive (RHI) in 2016. Denmark is the only identified ETS participating country
that reportedly allocates all revenues to R&D grants via the Energy Technology and
Demonstration Programme (EUDP). Additionally, Ireland is the only identified ETS
participant that spends most of auction revenues on protection and conservation measures
(an afforestation programme).
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4. The revenue potential from carbon pricing

This section presents a rough estimate of the revenue potential of carbon pricing. More
specifically, it compares the current revenues from the measures discussed in the previous
section to revenues that would be raised in the hypothetical situation where a benchmark
carbon price or emissions permit allocation method would apply, and not taking into
account any behavioural responses that would result from the application of the benchmark
rates and allocation process. Two benchmark price levels are considered, one based on the
median country’s current effective carbon rates, and one with a minimum effective carbon
rate of EUR 30/tCO..

The potential revenue can be interpreted as foregone revenue and as a form of revenue use
earmarked to apply a preferential effective carbon rate — compared to the benchmark — to
some or all emitters. This form of earmarking has adverse consequences for the
effectiveness and cost-effectiveness of carbon pricing, since prices are reduced for some
emitters and because carbon prices are no longer uniform.

Allowing lower carbon prices obviously reduces incentives to reduce emissions, but so
does free allocation of emission permits, because the resulting lower average carbon rates
tend to weaken incentives for investing in low-carbon equipment (OECD, 2017sq). For
this reason, this paper takes the view that foregone revenues arise from awarding some or
all ETS participants with free permits. The benchmark then is the situation where permits
are acquired at auction at the prevailing market price.

By this benchmark, and abstracting from behavioural change, the estimation of foregone
revenues within an ETS is relatively straightforward: it is the product of the amount of
allowances allocated for free and the market price of an allowance. For example, the
revenue forgone from the free allocation of allowances in Italy was estimated at EUR 654
million in 2015 (ltalian Ministry for the Environment, 20167q), which, according to
Table A.3, is close to twice the amount of revenues actually raised from ETS auctioning.

Establishing a benchmark for carbon pricing levels is difficult if approached by setting
benchmark sector or country tax rates. Reported tax expenditures in national budgets
provide some indication of the extent of revenue foregone from carbon pricing through the
tax code. The OECD’s Inventory of Support to Fossil Fuels (OECD - IEA, 2018(y)
provides detailed information on the extent of fossil fuel subsidies, including those
delivered through preferential tax rates on fossil fuel use. However, definitions of tax
expenditures, and the benchmarks used to estimate their size, are nationally determined and
thereby provide little opportunity for international comparability. To illustrate, the United
States only recognises tax expenditures that operate through the income tax system
(corporate and income taxes), so there is no baseline from which to estimate tax
expenditures for excises (alternatively, the applicable rates are the baseline and there are
no tax expenditures).

This paper proposes two benchmarks for calculating foregone tax revenue, or alternatively,
for estimating the revenue potential from carbon pricing. The Effective Carbon Rates
(ECR) database ( (OECD, 2016y))provides unique data on the extent of carbon pricing in
various economic sectors across OECD and G20 countries, allowing for a relatively
straightforward implementation of these two benchmarks. The first benchmark refers to
currently applicable effective carbon rates, taking as a point of reference the median
effective carbon rate among (non-zero) sector-level effective carbon rates across all
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countries. The median rates for this “first benchmark” are shown in Table 3. Estimated
median ECRs as first benchmark to calculate foregone tax revenues (EUR/tCO2)

Table 3. Estimated median ECRs as first benchmark to calculate foregone tax revenues
(EUR/KCO?2)

Economic sector Road  Off-road Industry  Agriculture & Fisheries ~ Residential & Commercial ~ Electricity
Median ECRs (>0) 160.43  24.45 3.83 21.70 7.01 8.63

Note: The table shows median ECRs (in EUR per tonne of CO2 emissions) calculated among non-null sectoral-
level ECRs across all OECD and G20 countries

The second benchmark is a low-end estimate of the social cost of carbon emissions, EUR
30/tCO-, also used in the Effective Carbon Rates report. This benchmark is normative in
the sense of reflecting the view that effective carbon rates should at a minimum reflect a
low-end estimate of the social cost of carbon emissions. Foregone revenue then is an
estimate of the extent to which current prices fall short of that benchmark, in revenue terms.
An alternative interpretation is that foregone revenue is an estimate of the revenue potential
from pricing carbon at EUR 30/tCO.. EUR 30/tCO2 is a conservative estimate of the social
cost of carbon emissions, and as a result the estimates of the revenue potential should be
seen as low end figures, at least for the short and medium term. It is also worth noting that
potential revenues from carbon pricing for international aviation and shipping are
abstracted from.

The benchmarks are the minimum rates applied to the CO, emissions base in each country,
which means that if the actual sectoral-level ECRs are below the applicable benchmark
rates, the foregone revenue is the difference between the actual revenues and the revenues
generated if the entire emission base were priced at the benchmark rates.

Figure 1 shows actual and potential (foregone) revenues as a share of GDP by carbon
pricing instrument (excise and carbon taxes and ETS). The actual revenue shares are
calculated based on the aggregate carbon pricing revenues by country as shown in Annex
A. Potential revenue shares are estimated based on the methodology discussed above.

The actual revenues from the effective carbon rate measures included in this paper are
estimated to amount to 0.76% of GDP across all OECD and G20 countries and 0.82% of
GDP across only OECD countries. Potential (foregone) carbon pricing revenues estimates
differ between the two benchmarks. Across all OECD and G20 countries, total foregone
revenues from taxes and auction permits exceed actual revenues by a range between 1.32
(based on median prices) and 1.12 (based on EUR 30/tCO,) percentage-points as a share
of GDP. Foregone revenue as a share of GDP is particularly large in some emerging
economies, including China and India. This reflects low current prices and relatively high
carbon-intensity of the economy, and it suggests that the value of the benchmarks as
concrete policy objectives may presently be limited in at least these countries. Across the
OECD, foregone revenue is estimated at 0.72% to 0.88% of revenue, which is about as
large as current revenues.

Higher prices will erode the tax base, but this is a gradual process and the negative impact
on revenues can be compensated (and should be compensated, according to normative
carbon pricing prescriptions) by increasing rates. As mentioned, (Marron, Toder and
Austin, 2015(4) suggest that carbon tax revenues, assuming rising rates, would eventually
decline, but in a matter of decades, not years.
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In most countries (with the exception of Canada, Luxembourg, Mexico, New Zealand, the
United States and Brazil ), there are more foregone tax revenues under the second
benchmark (EUR 30/tCO2), than under the first benchmark (based on median prices).
Sector-specific medians imply high transport taxes and low taxes in other sectors, reflecting
the prevailing pattern in nearly all countries at present. In contrast, a uniform minimum
benchmark implies higher prices in all sectors, which raises more revenue.

Figure 2. Actual and potential revenues from carbon pricing instruments, EUR 30t/CO2
benchmark, as a share of GDP (%)
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Note: Actual revenue estimates are based on the sum of energy taxes, carbon taxes and ETS auction proceeds,
for the taxes included in Annex A. Potential revenue estimates are based Effective Carbon Rates Pricing CO2
through Taxes and Emissions Trading Systems, OECD 2016.7

SWE I

7 The PINE database (OECD, 201819)) also provides yearly estimates of the shares revenues generated from
energy taxation over GDP across at least all OECD, EU and G20 countries. Given differences in the
methodological approach (e.g., the PINE estimates includes excise tax revenues from subnational taxes,
whereas the present analysis only includes revenues from national or federal taxes), the PINE estimates are
not used here. GDP estimates and exchange rates are taken from the OECD.Stat (OECD, 201824¢]) database
for year 2016, with the exception of Brazil (2015). The GDP estimate for India for 2016 is taken from the
World Bank database (World Bank, 2018247)
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Figure 3. Actual and potential revenues from carbon pricing instruments, medians
benchmark, as a share of GDP (%)
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Note: Actual revenue estimates are based on the sum of energy taxes, carbon taxes and ETS auction proceeds,
for the taxes included in Annex A. Potential revenue estimates are based on Effective Carbon Rates Pricing
CO2 through Taxes and Emissions Trading Systems, OECD 2016.8

8 The PINE database (OECD, 201819)) also provides yearly estimates of the shares revenues generated from
energy taxation over GDP across at least all OECD, EU and G20 countries. Given differences in the
methodological approach (e.g., the PINE estimates includes excise tax revenues from subnational taxes,
whereas the present analysis only includes revenues from national or federal taxes), the PINE estimates are
not used here. GDP estimates and exchange rates are taken from the OECD.Stat (OECD, 201824¢]) database
for year 2016, with the exception of Brazil (2015). The GDP estimate for India for 2016 is taken from the
World Bank database (World Bank, 2018247)

THE USE OF REVENUES FROM CARBON PRICING © OECD 2019



26 |

5. Conclusion

This paper analyses the use of revenues from carbon pricing in detail. It shows that carbon
taxes and emissions trading systems often come with legal or political constraints on the
use of revenues while constraints are less common for excise tax revenue. Revenue use
constraints can emphasise the environmental vocation of carbon pricing, by connecting it
to environment-related spending; this is often the case with emissions trading systems. The
revenues from carbon taxes frequently are frequently the subject of a political commitment
to reducing corporate income taxes, personal income taxes or social security contributions.
In as far as specific revenue use initiatives are a way of seeking public support for carbon
pricing, carbon taxes tend to do so with broad constraints, whereas emissions trading
systems more narrowly focus on climate policy, including climate-related spending.

Where the use of revenues from excise taxes on energy use is constrained, this often reflects
user charging principles, with road fuel taxes assigned to infrastructure spending. However,
constrained excise tax revenues represent small shares of total constrained revenues when
used for other purposes than on user charging grounds, which suggests that excise taxes are
primarily introduced for revenue raising purposes.

While it is uncontroversial to argue that carbon pricing will meet with stronger public
support if there is transparency about how the revenues from carbon pricing will be used,
it is less obvious what types of revenue use should be preferred and how strong
commitments to them should be. Comparing patterns across emissions trading, carbon
taxes and excise taxes suggests a continuum ranging from carbon pricing and climate
spending, over a mix of carbon pricing with broader tax policy objectives (related to the
tax mix and to revenue raising) with weaker and broader constraints on revenue use, to full
integration with broad revenue raising without constraints on revenue use.

Spending constraints are classically associated with risks of less efficient public spending,
given that the connection between the revenue sources and spending needs in general is
weak and can change over time. However, even with strict and narrow earmarking, budgets
are fungible and this implies that risks of inefficiencies are more limited where earmarking
is likely to have little or no effect on ultimate spending levels, in the sense that similar
spending would have occurred without the constraints. Nevertheless, narrow earmarking
of tax revenues risks resulting in fragmented and non-transparent spending, e.g. when such
revenues are assigned to different agencies, and can result in cost inflation. This risk may
be present for some of the earmarking practices described in this paper.

The paper shows that foregone carbon pricing revenue is large, regardless of whether the
benchmark refers to current median rates or to a minimum carbon price. To the extent that
foregone revenue results from differential rates and free allocation of permits (as opposed
to resulting from all rates falling short of the chosen benchmark), it can be seen as a form
of earmarked spending, with the associated risks of inefficient use of public funds. In
addition, the downside of such spending is that it blunts the environmental effectiveness
and efficiency of carbon pricing. This is because rates are reduced for some sources,
resulting in weaker abatement incentives for them, and because the rates end up being more
differentiated across sources, resulting in reduced cost-effectiveness.

Eliminating and henceforth avoiding compensation through preferential tax rates, which
amounts to a form of base broadening, is an important ingredient of carbon pricing and
revenue use reform. This requires better alignment of rates with fuels’ carbon content and
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moving towards uniform carbon pricing components of tax rates across sectors. A second
step is to increase the benchmark rate, in order to arrive at carbon prices that are in line
with emission abatement objectives as required to reduce risks of high climate change costs
and as implied by the Paris Agreement.

Commitments to particular types of deployment of revenues can strengthen support for
stronger carbon pricing, but efficiency and transparency require that constraints be broad
and flexible rather than narrow and strict. Literature on the topic, some of which was
reviewed in Section 2, stresses the importance of transparent, clearly communicated
revenue use decisions that are well adapted to local conditions to help create support for
carbon pricing. This literature focusses on carbon taxes and emissions trading. The present
paper in addition also considers revenues from excise taxes on energy use, and finds that
such revenues are comparatively high and less frequently constrained.

Should it be expected that, with considerable increases in carbon taxes and emission permit
prices, political expediency would tend to lead to use of the revenues of carbon taxes in
ways more similar to how currently excise tax revenue is used? Or should one instead
expect that further increases in excise taxes will increasingly be accompanied by constraints
of the type currently seen for carbon taxes and emissions trading systems?

Arguably, practice may evolve to a combination of both these tendencies. Narrow
constraints are likely to attract less support when revenues are high, e.g., when the carbon
pricing base is broad and the price is high, and in these circumstances, earmarking for green
spending may fail to convince a sufficiently broad constituency. Instead, tax reform and
transfers will more likely help generate public support. With very high revenues, potential
transfers will be high too, and integration with broad redistributive policies may be
preferred over uniform transfers. Phasing out transfers as decarbonisation takes place may
also be harder than changing the funding of broad redistribution policy frameworks.
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Table A.1. Overview of use of constrained revenues generated from excise taxes on fuels (EUR million)

Annex A. Revenue use tables and notes

Constrained revenues

Revenue use in detail

Generated el Politcal Unconstrained Tax policy Inter- Transport-related Green & Energy &
revenues camarking commitment revenues changes (e.g. tax governmental . construction, _ environmental energy sgcurity Other
cuts, rebates) transfers maintenance & funding spending spending
AUS! 7997 268 (3%) 0 7729 (97%) 185 84
AUT? 4624 0 0 4624 (100%)
BEL3 5032 354 (7%) 0 4 678 (93%) 5 350
CAN# 379 0 0 3796 (100%)
CHLS 2006 0 0 2006 (100%)
CZEs 3265 292 (9%) 0 2973 (91%) 292
DNK? 3019 0 3019 (100%) 0
EST8 506 0 0 489 (100%)
FIN® 1999 50 (3%) 1949 (97%) 0 1,949 50
12808

FRA10 25910 (49%) 0 13102 (51%) 12093 715
DEU 40100 0 0 40091 (100%)
GRC™ 3918 0 0 3918 (100%)
HUN™ 2079 0 0 2079 (100%)
ISL4 160 125 (78%) 0 35 (22%) 125 1
IRL'S 2179 0 0 2179 (100%)
ITA® 29450 0 0 29 450 (100%)
ISR 4362 0 0 4362 (100%)
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Note: The excise tax rates and their collected revenues presented in this table are those that directly apply on the physical consumption of energy use (exclusive
of any carbon tax, presented in Table A.2) and that have an impact on the relative prices of fuels. Hence taxes on electricity consumption are excluded from the
estimates. Non-earmarked revenues are assumed to flow to the general budget. Revenue and revenue use estimates are for calendar year 2016 or fiscal year
2015/2016, unless noted otherwise. The applied exchange rates are taken from the OECD Database. Estimates are in millions of euros. When revenue information
is lacking, revenue amounts are estimated based on the Taxing Energy Use (TEU) Database (OECD, 201823)). Constraints on revenue use in Table A.1. are
understood in the broadest sense, where revenue use based on legal and political commitments are included in the estimates.

1. In Australia, the Commonwealth fuel excise, net of fuel tax credits, contributed approximately AUD 11.9 billion to the Budget in the 2015-16 financial year,
consisting of fuel excise revenue of approximately $18.0 billion, less $6.1 billion paid out in fuel tax credits ( (Australian Taxation Office (ATO), 2016(72) ;
(Australian Treasury, 2017[73))).1f a business uses fuel in a heavy vehicle travelling on a public road, then the amount of fuel tax credits they can claim is reduced
by the Road User Charge. The Road User Charge is a negative expense (it reduces expenditure instead of increasing revenue) and does not provide a revenue
stream capable of being directly hypothecated towards particular spending. In the 2016 financial year, AUD 6.1 billion represents the amount of fuel tax credits
claimed by businesses via business activity statements. Self-assessing businesses deduct any amounts of Road User Charge from their claims for fuel tax credits;
consequently, AUD 6.1 billion is net of the road user charge. As the road user charge is not reported separately, the Australian Government does not publish
figures on it (Australian Treasury, 2018(74)). As part of the 2014-15 Budget, the Government committed to allocate the net additional revenue collected from the
reintroduction of fuel excise indexation to the states and territories for road funding. This reintroduction of indexation has increased Commonwealth fuel excise,
net of fuel tax credits, by AUD 275 million in the 2015-16 year (Australian Treasury, 20177s1). The Aviation Fuel Excise Tax is earmarked to the Civil Aviation
Safety Authority (CASA), amounting to AUD 124 million in 2016 (67% of its source of income (Civil Aviation Safety Authority (CASA), 2016[241). The
remainder of fuel excise goes into consolidated revenue and is not formally hypothecated. The Commonwealth provides most of its infrastructure funding
(including for road infrastructure) out of consolidated revenue.

2. In Austria, revenues generated from the Mineral Oil Tax (Mineral6lsteuer) and from the Energy Output Tax (Energieabgabe) amounted to EUR 4,250
million and EUR 1, 301 million in 2016, respectively, (Austrian Ministry of Finance, 2016(7e1) . The ax on electricity output represents 71% (EUR 928 million)
of revenues generated from the Energy Output Tax (Austrian Federal Ministry for Sustainability and Tourism, 2018(777), and this amount is deducted from the
total collection generated from the latter. Hence, Table A.1. shows the sum of revenues generated from the Mineral Oil Tax and from the Energy Output Tax
(net of the tax on electricity output, or EUR 374 million).

3. In Belgium, revenues raised from Excise Taxes and Special Excise Taxes (Accises spéciales) on energy products and electricity amounted to EUR 2, 108
million and EUR 2, 522 million, respectively, in 2016 (FPS Finance, 2017[7s]). The revenues generated from the Special Excise Taxes are inclusive of all
reimbursement and refunds. Revenues generated from the excise taxes earmarked within the framework of the Belgium-Luxembourg Economic Union (UEBL)
amounted to EUR 10 million. Additionally, the amount generated from the Energy Contribution (Cotisation sur I'énergie) amounted to EUR 340 million, and
the amount generated from the Inspection Fee (Redevance de contrdle (sur gasoil de chauffage)) to EUR 33 million. Based on (European Commission, 20177q)),
revenues generated from the excise tax on electricity consumption amounted to EUR 52.07 million in 2016 which are deducted from the total. Hence a total
amount of EUR 5, 032 million is included in Table A.1.The Energy Contribution is earmarked to the Social Security Balance Fund (Fonds pour I'équilibre
financier de la sécurité sociale) (Belgian Parliament, 1993s0). Only EUR 4.5 million of revenues generated from the Inspection Fee is earmarked to the
Petroleum Products Analysis Fund (Fonds d'analyse des produits pétroliers (Fapetro)) ( (Belgian Parliament, 19953)); (Inter-Environnement Wallonie,
2007347)).

4. In Canada, federal revenues generated from the taxation of gasoline, aviation gasoline and diesel fuel (Energy Taxes) amounted to CAD 5,565 million in
fiscal year 2015-16 (Receiver General for Canada, 2016e17). Revenues generated from provincial and territorial excise taxes on fuel are not included.
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5. In Chile, revenues raised from the Excise Tax on Fuels (Impuesto a los combustibles) amounted to CLP 1,502,039 million in 2016 (Chilean Ministry of
Finance, 2017[s2y).

6. In the Czech Republic, total revenues from the Excise Duty on Mineral Oils (Spotiebni dari z minerdlnich olejit) and from other Energy Taxes (energetickych
dani) amounted to CZK 86.68 billion and CZK 5.0 billion, respectively (Ministry of Finance of the Czech Republic, 2018s3)). The other Energy Taxes include
the excise dutu on natural gas (CZK 1.17 billion) and on solid fuels (CZK 0.42 billion), as well as the excise duty on electricity (CZK 1.45 billion) and on
electricity from solar PV plants (CZK 1.93 billion). Table A.1. only shows revenues from the excise Duties on Mineral Qils, on natural gas and on solid fuels,
amounting to CZK 88.27 billion. The State Fund for Transport Infrastructure (Statni fond dopravni infrastruktury) receives 9.1% of revenues generated from
the Excise Duty on Mineral Oils per annum (Ministry of the Environment of the Czech Republic, 2013s4)).

7. In Denmark, total revenues raised from the duty on petrol, on “certain oil products”, on gas, on “coal, etc.” and on natural gas amounted to DKK 22, 478
million in 2016 (Statistics Denmark, 2017ss). The main focus of tax reforms in Denmark since the mid-1990s has been to lower the taxation of work and
transfer income while increasing indirect taxation, namely of energy use (Statistics Denmark, 2016(s¢]). Green tax reforms in the mid-1990s gradually shifted
the tax base from labour to green taxes, which include taxes on energy fuels. The 1996 Green Tax Reform recycled revenues from energy taxes (including the
CO:z tax) as reductions on the pay-roll tax, reduction on pension contributions paid by employers, as subsidies for energy efficient technologies and to finance a
fund for small businesses. Green tax revenues generated from the 1998 Green Tax Reform were partly used to lower income tax rates, but also for fiscal
consolidation ( (Danish Treasury, 2009s71); (Danish Ministry of Taxation, 2003ss); (Larsen, 2011se])). As part of the 2009 tax reform (“Spring Package 2.0”),
the taxation of space heating (energy use by households and businesses) increased (in additional to other green taxes) and the revenues generated are returned
back to families “for example in the form of a green check, higher personal deductions and lower taxes at work.” The income-based green check compensates
households for the increased burden of taxation on energy, environmental and health-related goods. Additionally, the indexation of energy taxes are only used
for budget balancing purposes, which is also seen as a form of political commitment in Denmark ( (Danish State Ministry, 200990}); (Danish Ministry of
Taxation, 2009(91)); (Ministry of Finance of Denmark, 2018[927)).

8. In Estonia, revenues generated from the Excise Duty on Fuels (Kituseaktsiis) as amounted to EUR 506.1 million in 2016 (Estonian Ministry of the
Environment, 201893]).

9. In Finland, revenues raised from the Excise tax on Motor Gasoline (Moottoribensiini), on diesel and on ‘other’ petroleum products in 2016 amounted to EUR
3,447 million (Finnish Ministry of Finance, 2017[93]). Based on the TEU Database, it is assumed that the share of revenues generated from the Carbon Tax is
42%, and the resulting amount is deducted from the total (hence a sum of EUR 1, 999 million is included in Table A.1.). Revenues raised from the Strategic
Stockpile Fee contribute around EUR 50 million per annum to the National Emergency Supply Agency (NESA) (National Emergency Supply Agency, 20183s)).
As part of the 2011 tax reform, the abolishment of the national pension contribution paid by employers was offset by increases in taxes on energy use (Milne &
Skou Andersen, 2012(941). Moreover, budgetary measures focus on shifting the tax base away from “labour and entrepreneurship” towards environmentally and
health-related taxation (Finnish Ministry of Finance, 201699)). Exclusive of the amount dedicated to NESA, it is assumed all energy tax revenues in Finland are
used to make changes to tax policy as a form of political commitment
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10. In France, revenues raised in 2016 from the Consumption Tax on Energy Products (Taxe Intérieure de Consommation sur les Produits Energétiques —
(TICPE)) amounted to EUR 28.5 billion and the sum of revenues generated from the Consumption Tax on Natural Gas (Taxe Intérieure de Consommation sur
le Gaz Naturel — (TIGCN)) and the Consumption Tax on Solid Fuels (Taxe intérieure de consommation sur les houilles, lignites et cokes — (TICHLC)) amounted
to EUR 1.193 billion (after deducting the amount raised by the tax on electricity — EUR 6.2 billion) (Ministére de I’Economie et des Finances, 2016(ss)). Revenues
raised from the CO tax (EUR 3.8 billion) are deducted from the total (Ministéere de la Transition écologique et solidaire, 2017s2)). In 2016, revenues generated
from the TICPE, amounting to EUR 715 million, were earmarked to the Transport Infrastructure Financing Agency (Agence de financement des infrastructures
de transport de France — (AFTIF)), to compensate for the abolishment of the EcoTaxe ( (French Ministry of Public Accounts, 2017[96)); (French Ministry of
Public Accounts, 2016(97)). Additionally, around EUR 12 billion were distributed to departments and provinces to improve the decentralization of administrative
competencies (transferts des compétences). Revenues were also used to finance a premium granted to businesses that recruit apprentices. As of 2017 a
supplementary transfer of EUR 24 million from the TICPE is also earmarked to regions through the programme “NACRE” (Nouvel Accompagnement a la
Création ou a la reprise d ’Entreprise). Also, the additional revenues (EUR 300 million) generated from the increase of the rate applied to diesel consumption
(to address the diesel differential) are used to lower the tax burden on low-income households and pensioners, as well as to increase the premium granted when
replacing old diesel vehicles ( (French Ministry of Public Accounts, 2017(6]); (Ministére de la Transition écologique et solidaire, 201830])). These earmarks are
not shown in Table A.1. As part of the 2017tax reform, tax reductions on corporate income and on the property wealth tax are compensated by increases in taxes
on energy (including on CO2 emissions).

11. In Germany, revenues generated from the Energy Tax (Energiesteuer) (formerly the Mineral Oil Tax - Mineral6lsteuer) amounted to EUR 40, 091 million
in 2016 (Destatis, 2017[9g]).

12. In Greece, revenues collected from the Special Consumption Tax on energy products (E.®.K. evepyeraxav mpoioviwv) amounted to EUR 4,093 million in
2016 (Greek Ministry of Finance, 2017199)). Based on (European Commission, 2017(79]), revenues generated from the excise tax on electricity consumption
amounted to EUR 175 million in Greece in 2016. This amount is deducted from the total generated revenues, resulting in EUR 3, 918 million as shown in Table
Al

13. In Hungary, revenues generated from the Energy Tax (Energia add) and from the Excise Tax (Jévedéki add) amounted to HUF 18,176 million and HUF
1,011,806 million in calendar year 2016 (Hungarian Central Statistical Office, 20181007). EXcise taxes on fuels represent 62.2% of total revenues from the Excise
Tax (Hungarian Parliament, 20161011), hence an amount of HUF 629, 343 million of fuel tax revenues is included in Table A.1.

14. In Iceland, revenues raised from the Excise Duties on Petrol and Petroleum Products (Vérugjold af bensini og oliuvérum), the Special Excise Tax on
Gasoline (Sérstakt vorugjald af bensini) and the Oil Tax (Oliugjald) were 1ISK 4,690 million, 1SK 7,503 million and ISK 9, 226 million, respectively in 2016
(The Financial Management Authority (FJS) of Iceland, 20161102]). Both the Special Tax on Gasoline and the Oil Tax are earmarked for road construction
(99.5%) and to the Treasury to cover the costs associated with collecting and charging the fee (0.5%) ( (Icelandic Parliament, 2018[103)) (Icelandic Parliament,
20181041)).

15. In Ireland, revenues generated from the duty on light and other hydrocarbon oil products amounted to EUR 725 and EUR 1, 454 million, respectively, in
2016 (Irish Central Statistical Office, 2017105]).

15. In Italy, revenues generated from Energy Taxes (Accisa sui prodotti energetici, loro derivati e prodotti analoghi), the Excise Tax on Incondensable Gases
(Accisa e imposta erariale sui gas incondensabili) and the Excise Duty on Natural Gas (Accisa sul gas naturale per combustion) amounted to EUR 25,425
million, EUR 599 million and EUR 3,399 million, respectively in calendar year 2016 (ltalian Ministry of Finance, 2017106]).

17. In Israel, revenues generated from the Excise duty on Fuel Products (722 %¥ *7¥» 777) amounted to ILS 18, 532 million in 2016 (Israeli Ministry of Finance,
201671077).
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18. In Japan and in fiscal year 2017, revenues generated from the Gasoline Tax (15 #t) and the Local Gasoline Tax (#: 75 1E F& it %z) amounted to JPY 2,396
billion and JPY 256 billion, respectively. Additionally, revenues collected from the Liquefied Petroleum Gas (LPG) Tax (47 A #t) amounted to JPY 16
billion; from the Aviation Fuel Tax (fi1 Z2 8§ A% %) to JPY 67 billion and from the Petroleum and Coal Tax (& if1% ix#zt) to JPY 691 billion (Japanese Ministry
of Finance, 201810s1)Revenues generated from the Petroleum and Coal Tax include revenues from the Tax for Climate Change Mitigation (carbon tax), and
total amount of the revenues from the Local Gasoline Tax is distributed to prefectures and municipalities (including special wards) (Japanese Ministry of Internal
Affairs andCommunication, 19991091) The Aviation Fuel Tax is reserved for airport construction and maintenance, including around two ninth to prefectures
and municipalities for the same purpose ( (Japanese Ministry of Internal Affairs and Communications, 20091107)

Moreover, half of revenues generated from the LPG tax are distributed to prefectures ( (Japanese Ministry of Internal Affairs and Communications, 19651117) The
Petroleum and Coal Tax is largely earmarked for energy security policies ( (Japanese Ministry of Finance, 20181081)Until 2008, all revenues from the Gasoline
Tax were also earmarked for road funding ( (OECD, 2013[112))

19. In Korea, revenues generated from the Transportation-Energy-Environment Tax (& 0ff L/ X/- 2 Z A — (TEET)) and from the Individual Consumption

Tax (/£ 2 /A4 - (ICT)) on gas and coal products amounted to KRW 15.3 trillion and KRW 4.7 trillion, respectively in 2016 (Korean National Assembly

Budget Office (NABO), 2016113)). The Automobile Tax and the Education Tax also apply to the consumption of fossil fuels in Korea. The Automobile Tax
represents 26% of all TEET rates, and it generated KRW 3.97 trillion in 2016 (Korean Ministry of Finance, 20181141). The Education Tax represents 15% of all
TEET rates, amounting to KRW 2.28 trillion in 2016. The Education Tax also represents between 15% and 30% of all ICT rates (the rate depends on the fossil
fuel consumed), amounting to KRW 0.46 trillion in 2016 (although this amount is inclusive of revenues generated from golf courses and casinos) (Korean
Ministry of Finance, 20181147). Hence, an additional KRW 4.0 trillion generated from the Automobile Tax and KRW 2.7 trillion from the Education Tax are
included to the total estimate. Revenues generated from the TEET are earmarked to road and transport infrastructure funding and maintenance (80%), for
environmental-related projects (15%) and for regional development (2%). The remaining revenues (3%) flow to the general budget (Korean Ministry of Finance,
2018407). All revenues from the Education Tax are earmarked to the federal education budget.

20. In Luxembourg, the Autonomous Excise Duties on Mineral Oils (Droits d'accise autonomes sur certaines huiles minérales), the Excise Duties on Mineral
Oils (Droits d’accise sur les huiles minérales), the Consumption Tax on Natural Gas (Taxe de consommation sur le gaz naturel), and the Inspection Fee
(Redevance de controle sur le fuel domestique) amounted to EUR 178.5 million, EUR 479.4 million, EUR 4.7 million and EUR 2.1 million, respectively, in
2016. Additionally, revenues collected from the Additional Tax on Motor Fuels (Taxe complémentaire prélevée sur les carburants, also known as Contribution
Sociale) amounted to EUR 114.3 million, and the Kyoto Tax (also known as Contribution Changement Climatique) amounted to EUR 56.0 million in 2016
(Statec, 2016q1067). Revenues from the Excise Duties on Mineral Oils are earmarked within the framework of the Belgium-Luxembourg Economic Union
(UEBL). Revenues from the Kyoto Tax are earmarked to the Climate and Energy Fund. Revenues from the Additional Tax on Road Fuels are earmarked to the
Employment Fund (Fonds pour I’emploi).

21. In Latvia, revenues generated from the Excise Taxon PetroleumProducts (Naftas produktiem) and the Excise Tax on Natural Gas (Dabasgazi) amounted to
EUR 465.7 million and EUR 21.4 million in 2016, respectively (Latvian State Revenue Service (SRS), 20161157). As it is not possible to disaggregate revenues
generated from the taxation of solid fuels (coal, coke and lignite) from total revenues generated from the Natural Resource Tax (Dabas resursu nodoklis) (Latvian
Ministry of Finance, 2018116]), the former estimate is not included in Table A.1.
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22. In Mexico, total revenues raised from the Special Tax on Production and Services (Impuesto Especial sobre Produccion y Servicios — (IEPS)) on gasoline
and diesel at the federal and at the subnational level amounted to MXN 277, 264 million in 2016 (Mexican Tax Administration (SAT), 2018117]). A portion of
federally-raised revenues is distributed back to subnational governments, amounting to MXN 55, 830 million in 2016. IEPS revenues collected at the subnational
level (MXN 26, 343 million) are also redistributed back to subnational governments. Table A.1. shows the sum of IESP inter-government transfers from both
collections at the federal and subnational level (MXN 82, 173 million).

23. In the Netherlands, the Excise Duty on Light Oil (Accijns van lichte olie), the Excise duty on Mineral Qils (other than light oil) (Accijns van minerale olién,
anders dan lichte olie), the Energy Tax (Energiebelasting) and the Fuel Taxes (Brandstoffenheffingen) amounted to EUR 4, 226 million; EUR 3, 862 million;
EUR 4, 543 million and EUR 3 million, respectively, in 2016 (Dutch Ministry of Finance, 201711s1). Additionally, a Sustainable Energy Surcharge (Opslag
Duurzame Energie — (ODE)) applies to natural gas and electricity consumption, and amounted to EUR 421 million in 2016 (Dutch Ministry of Finance, 2018119]).
The Energy Tax includes the Excise duty on Electricity Consumption. Based on (European Commission, 201779]), the Excise duty on electricity consumption
amounted to EUR 1, 629 million in 2016 in the Netherlands, and this amount is deducted from the Energy Tax. Due to data constraints, it is not possible to
deduct the amount of revenues generated from the extra ODE charge on electricity output from total ODE revenues. Hence the total amount of revenues
generated from energy taxes is EUR 11 426 million, as included in Table A.1. In the Netherlands, when policy decisions are made on increasing energy tax
rates, the projected revenue is used to lower other taxes, such as personal income and corporate income taxes (Dutch Government, 2018[277). However the
Dutch government does not track the amount of revenues generated from the increases to excise tax rates on fuels so as to lower PIT or CIT rates. Therefore
there is no direct earmarking of revenues, albeit there is a political commitment to use the additional revenues to make changes in tax policy. ODE revenues
finance measures and subsidies of the Sustainable Energy Production Stimulation (Stimulering Duurzame Energieproductie — (SDE +)) projects.

24. In New Zealand, total revenues generated from excise taxes on petroleum products from domestic production and from imports amounted to NZD 2, 277
million in 2016 (Treasury of New Zealand, 2018[12q). All revenues generated from excise taxes on petroleum products for domestic production and from imports
are channelled to the National Land Transport Fund (NLTF) (New Zealand Ministry of Transport, 2017[1217). Also, an Accident Compensation Corporation
(ACC) levy amounted to around NZD 201 million, based on the assumption that income generated from the excise tax on petrol use represents around 27.5%
of the “total net levy and other income” allocated to the Motor Vehicle Account in 2016 ( (Accident Compensation Corporation, 2014(122)); (Accident
Compensation Corporation, 201611231)). Revenues generated from the ACC levy pay for road-related injuries through an accident compensation scheme (New
Zealand Ministry of Business, Innovation, 200137).In 2015-16 financial year, the total amount budgeted for the Petroleum or Engine Fuel Monitoring Levy
(PEFML)-related energy security activities amounted to NZD 2.8 million (New Zealand Ministry of Business, 2015(1241). Additionally, revenues from the Local
Authorities Tax amounted to 29.4 million in 2017 (Treasury of New Zealand, 20181207) and the revenues are distributed back to local governments (New Zealand
Department of Internal Affairs, 2017[125)) As of 2017, some of the revenues generated from the PEFML are instead earmarked to the Energy Efficiency and
Conservation Authority (EECA) (Energy Efficiency and Conservation Authority, 2016(421)), not shown in Table A.1.

25. In Norway, revenues generated from the Petrol Tax, the Diesel Tax and the Road Tax on Natural Gas and LPG amounted to NOK 5, 486 million; NOK
9,563 million and 5 million, respectively, in 2016 (Statistics Norway, 201712¢]). Additionally, the Fee on Mineral Oil was budgeted as NOK 1,850 million in
2016 (Norwegian Parliament, 20161277). The 2015 and 2016 tax programme for Norway demonstrates a “clear shift” towards green and environmentally related
taxes, which include energy and CO: taxes ( (Norwegian Ministry of Finance, 2015ps); (Norwegian Ministry of Finance, 20164¢))). Additionally, the 2017
budget indicates that channelling “revenue increases from environmental taxes back to taxpayers in the form of sectoral reductions in taxes and compensations
via the expenditure side of the budget” is a national priority (Norwegian Ministry of Finance, 20171281). All changes of revenues in Norway due to discretionary
changes in energy tax bases and rates are used to make changes to tax policy (Norwegian Ministry of Finance, 2018[129]) as a form of political commitment.
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26. Revenues from excise taxes on energy products in Poland amount to PLN 33,368 million in 2016 (OECD, 201819)). Based on (European Commission,
2017797), revenues generated from the excise tax on electricity consumption amounted to PLN 2, 358 million in 2016 in Poland, and this amount is deducted
from the total. The Surcharge on Automotive Fuels is earmarked to the National Land Transport Fund (80%) and to the Railway Fund (20%) (Polish Parliament,
2018251), amounting to a total collection of around PLN 4.1 billion in 2016 (Civil Development Forum (FOR), 2017[130)). The additional revenues generated
from the increase in the fuel surcharge in 2017 are meant for social spending purposes, not included in Table A.1.

27. In Portugal, total revenues collected from Excises Taxes on Petroleum and Energy Products (Imposto sobre os Produtos Petroliferos e Energéticos — (ISP))
on gasoline, diesel, fuel oil, gases (GPL e G&s) and kerosene amounted to EUR 3,093 million in 2016 (exclusive of the CO2 tax) (Portuguese Tax and Customs
Authority, 20161317). Since 2008, a portion of revenues is earmarked as a Contribution to Road Service (Contribuicdo de Servico Rodoviério) for road
construction and maintenance, amounting to EUR 683 million in 2016 (Portuguese Parliament, 2017132), although this estimate may be somewhat
overestimated as it may include revenues from the CO2 tax. Revenues are also earmarked to the Forest Fund (Fundo Florestal Permanente — (FFP)) (capped at
EUR 30 million per annum) and amounted to EUR 20.6 million in 2016 ( (Portuguese Public Ministry, 201643)); (Institute for the Conservation of Nature and
Forestry, 2016(41)). Exceptionally in 2017, revenues raised from the ISP on coloured and marked diesel (capped at EUR 10 million) are earmarked to a rural
development (PDR 2020) programme and a programme to support the purposes of the European Maritime and Fisheries Fund (MAR 2020) (Portuguese Public
Ministry, 2016(43), which are not shown in Table A.1. As of 2018, the revenues generated from the taxation of solid fuels for electricity generation flow to the
Environmental Fund (50%) and the National Electricity System (SEN) (50%) for tariff reduction purposes. These revenues are not shown in Table A.1.

28. In the Slovak Republic, revenues generated from excise taxes on mineral oils (z miner.olejov, dobeh spotr. dane z uhl paliv a maziv), coal (z uhlia) and
natural gas (zo zemného plynu) amounted to EUR 1, 189 million; EUR 363 thousand and EUR 24 million in 2016 (Slovak Financial Administration, 2016133).
29. In Slovenia, the Excise duty on Energy Products and Electricity amounted to EUR 1,026 million in 2016 (Slovenian Ministry of Finance, 2018[134]). Based
on (European Commission, 20177q)), the Excise tax on Electricity amounted to EUR 33.73 million in 2016, which is deducted from the total (as the tax on
electricity output is independent of the fuel mix used to generate electricity, and thereby not included in Table A.1.). The total collection from the Excise Duty
on Energy Products (net of electricity) is EUR 992 million, as shown in Table A.1. The Strategic Stockpiling Levy, as well as the Energy Saving Contribution
Surcharge (Dodatek za zagotavlj. prihrankov energije) and the Support to Electricity Generation Contribution (Prispevek za zagotavlj. podpor proizvodniji el.
energije), which are levied on the consumption of various fossil fuels, are not included in Table A.1.

30. In Spain, revenues generated from on the Excise Tax on Hydrocarbons (Impuesto sobre Hidrocarburos) and the Special Excise Tax on Coal (Impuesto
Especial sobre Carbon) amounted to EUR 10, 556 million and EUR 229 million, respectively, in 2016 (Spanish Tax Agency, 2017[135]). Local communities and
cities receive 58% of revenues generated from the Excise Tax on Hydrocarbons per annum, (Ministry of Finance of Spain, 2009136]). In 2016, around EUR 6,
769 million of tax revenues were used as inter-governmental transfers.

31. In Sweden, revenues generated from the Energy Tax on Fuels (Energiskatt brénslen) amounted to SEK 23, 559 million in 2016 (Statistics Sweden, 2017137)).
Energy excise duty rate increases (and the introduction of the CO2 tax), as part of the 1990-91 tax reform, were used to finance reduced taxes on labour (Swedish
Government, 1997113g)), and increased energy taxes in 1996 helped fund Sweden’s EU membership. Furthermore from 2001 through 2006, the green tax shifts
(grona skattevéxlingen) amounted to “SEK 17.6 billion in reduced income taxes and employers' fees and SEK 17.3 billion in increased energy and environmental
taxes” (Swedish National Audit Office, 2009(139). There has not been any more use of green tax shifting since 2006 and all energy tax revenues in 2016 flow to
the general budget.

32. In Switzerland, generated revenues from the Mineral Oil Tax on Motor Fuels (Imp6t sur les huiles minérales grevant les carburants) amounted to CHF 2,
805 million; the Mineral Oil Surcharge on mMaotor Fuels (Surtaxe sur les huiles minérales grevant les carburants) amounted to CHF 1,866 million and the
Mineral Oil Tax on Other Combustible Fuels (Imp6t sur les huiles minérales grevant les combustibles) amounted to CHF 17 million in 2016 (Swiss Federal
Customs Administration, 201726)). All revenues from the Mineral Oil Surcharge and half of revenues from the Mineral Oil Tax on road fuels are earmarked for
road and airport infrastructure funding and maintenance.
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33. In Turkey, revenues raised from the Special Consumption Tax on Petroleum Products amounted to TRY 56.3 billion in 2016 (Turkish Ministry of
Development, 20171140). The Gas Consumption Tax amounted is earmarked for inter-governmental transfers, although its total revenue amount is not included
in Table 1.A due to data constraints.

34. In the United Kingdom, revenues generated from the Excise Duty on Hydrocarbons and the Climate Change Levy (CCL) amounted to GBP 27, 987 million
and GBP 783 million in calendar year 2016, respectively. Revenues from the Excise Tax on Electricity output (GBP 583 million) are deducted from the total
revenues collected from the CCL, amounting to GBP 200 million (HM Revenue & Customs, 2018(1417). The CCL was introduced to recover revenues losses
from rate cuts on National Insurance Contributions paid by employers, as well as to fund the Carbon Trust (British National Audit Office, 20072¢1). The initial
budget allocated to the Carbon Trust and to the Energy Efficiency Best Practice Programme was GBP 100 million of CCL revenues over three years from April
2001 (HM Treasury, 2001[142)). It is assumed CCL revenues are no longer linked to Carbon Trust funding, but that that the political commitment to use CCL
revenues to support tax policy changes does continue in 2016. As a result, it is assumed the purpose of all CCL revenues is to make or support changes to tax
policy.

35. In the United States, the Internal Revenue Service (IRS) collected USD 36, 358 million in excise tax revenue on motor fuels in fiscal year 2016, including
fuels for domestic aviation and navigation transport (Internal Revenue Service (IRS), 20171143]). At the federal level, all motor fuel excise taxes are earmarked
either for transportation-related infrastructure, such as through the Federal Highway Trust Fund, the Inland Waterways Trust Fund and the Airport and Airways
Trust Fund (AATF), or to the Leaking Underground Storage Tank (LUST) Trust Fund. In fiscal year 2016, the Inland Waterways Trust Fund, the LUST Trust
Fund and the AATF collected USD 111 million, USD 203 million and USD 624 million (including refunds), respectively, in excise tax revenues from motor
fuels (U.S. Department of the Treasury, 2018(1447). All remaining revenues (USD 35, 421 million) are channelled to the Federal Highway Trust Fund. The LUST
Trust Fund addresses and manages activities related to clean-ups of petroleum releases from federally regulated underground storage tanks (USTs) (United
States Environmental Protection Agency (EPA), 2017145)).

36. In Argentina, revenues raised from the Tax on Liquid Fuels and Compressed Natural Gas (CNG) (Impuesto sobre los Combustibles liquidos y el GNC)
amounted to ARS 45 billion, a Tax on Automotive Diesel (Impuesto sobre el gas oil) amounted to ARS 27 billion, a Surcharge on Natural Gas (Recargo consumo
de gas) to ARS 187 million and another Tax on Gasoline (Impuesto a la transferencia de naftas) to ARS 3 billion in 2016 (Argentine Federal Administration
of Public Revenues, 2017146). The tax on Automotive Diesel is largely earmarked to a transportation infrastructure fund (Sistema de Infraestructura del
Transporte (SIT)), and a small amount is also reserved to lower tariffs paid in public transport systems (outside of the capital city and its metropolitan area).
The Surcharge on Natural Gas is earmarked to the Trust Fund for Residential Gas Consumption Subsidies (Fondo Fiduciario para Subsidios de Consumos
Residenciales de Gas) and the Tax on Gasoline is earmarked to the Water Infrastructure Fund (Fondo de infraestructura Hidrica). Excise taxes on diesel,
kerosene and CNG are earmarked to the National Administration for Social Security (Administracién Nacional de la Seguridad Social (ANSES)); as well as
21% of taxes on other liquid fuels (gasoline). Taxes on other liquid fuels (gasoline) are also distributed back to provinces (23%) and finance the National Housing
Fund (Fondo Nacional de la Vivienda (FONAVI)) (33%), as well as the National Treasury (23%) (Argentine Ministry of Finance, 2017(3q)).

37. In Brazil, revenues raised from the taxation of CIDE (Contribuicdo de Intervengdo no Dominio Econdmico) fuels amounted to BRL 5,700 million in 2016
(Brazilian Ministry of Finance, 20181477). A portion of revenues from CIDE fuels are distributed back to states (29%) (Brazilian Department of Treasury,
20184g)), although reserved for specific purposes: subsidies for the payment or transportation of various fossil fuels; funding environmental projects
implemented by the oil and gas industry; and funding transport infrastructure programmes (Presidency of the Republic of Brazil, 2001[149]).
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38. In China, total revenues generated from the Excise Tax (/& /75 #2#) amounted to CNY 1, 022 billion (Ministry of Finance of the People’s Republic of
China, 2017p1s07). It is assumed revenues generated from the Refined Oil Excise Tax (ROCT) (444171 ##) represents around a third of total revenues from
the Excise Tax (People's Daily Online, 2015y1513). The 1994 tax reform introduced excise taxes on refined oil products, and generated revenues were used for
general budgeting purposes. The Refined Oil Consumption Tax Reform launched in 2009 with the motivation to use the additional revenues generated from
excise tax increases to fund transport infrastructure (as road maintenance fees and other charges were eliminated) ( (State Administration of Taxation of the
People’s Republic of China, 2008[152]); (Ministry of Finance of the People’s Republic of China, 2008[153))). Refined Oil Excise Tax rates were also increased in
2014 and in 2015, and the newly additional generated revenues are mostly used for environmental spending and renewable energy projects (e.g. haze control,
the construction and improvement of urban sewage treatment pipeline facilities, drinking water quality control), as well as to promote access to low-carbon
mobility (The State Council of the People’s Republic of China, 2015154]). Due to data constraints, it is not possible to disaggregate the revenues used to fund
transport infrastructure funding from the revenues used for green projects, although it is assumed all generated revenues are legally earmarked.

39. In India, the Additional Duty of Excise (ADE) on Motor Spirit and High Speed Diesel amounted to Rs. 69, 540 crores; the Special Additional Duty of
Excise on Motor Spirit amounted to Rs. 18, 171 crores; the Cess on Crude Oil to Rs. 14, 311 crores and the Clean Environment Cess to Rs. 12, 676 crores in
actual receipts in 2015-2016 (Ministry of Finance of India, 20171s5)). Basic and Excise Duties (CENVAT) apply to petroleum products beyond motor spirits.
Based on (Comptroller and Auditor General of India, 20171s6]), total revenues from the taxation of petroleum products amounted to Rs. 198, 793 crores.
Accordingly, it is assumed revenues generated from the CENVAT applied to all other petroleum products amounted to Rs, 84, 095 crores (the latter total amount
minus all former amounts). The ADE taxes (also known as road cesses) are earmarked for road funding, construction and maintenance ( (Indian Ministry of
Road Transport & Highways, 2011157); (Indian Transport Department, 2000(15g))). The CEC was earmarked to the National Clean Energy Fund (NCEF) for
clean energy initiatives and R&D until 2017, as shown in Table A.1. As of 2017, the CEC is earmarked to Goods and Services Tax (GST) Compensation Fund
to compensate states for potential revenue losses from the GST reform (Indian Department of Expenditure, 2017[44), not shown in Table A.1. Due to data
constraints, Table A.1. does not include the National Calamity Contingency Duty, an additional excise duty on crude oil, as it also applies to other non-energy-
related commodities. The National Calamity Contingency Duty is earmarked to the National Disaster Response Fund (NDRF).

40. In South Africa, total revenues generated from the General Fuel Levy (net of diesel refunds and including the Road Accident Fund (RAF) Recoupment)
amounted to ZAR 55, 607 million in fiscal year 2015/16 (South Africa Revenue Service (SARS) and the National Treasury, 2018(1s91). The amount generated
from the General Fuel Levy and shared with metropolitan municipalities (ZAR 10.7 billion in 2015/16 - (National Treasury of the Republic of South Africa,
201711607)) is included in the total amount. Additional to the General Fuel Levy (GFL) are revenues generated from the customs and excise SACU (Southern
African Customs Union) pool levy, which amounted to ZAR 51, 022 million, as well as a Petroleum Pipeline Levy of around ZAR 72 million (South African
Department of Energy, 2015(1617) and an Aviation Fuel Levy amounting to ZAR 21.1 million in fiscal year 2015/16 (South African Civil Aviation Authority,
2017p1621). Also additional to the GFL are revenues generated from the Demand-Side Management Levy (DSML) and the Illuminating Paraffin (IP) Tracer Dye
Levy, amounting to ZAR 279 million in fiscal year 2015/2016 (South African Treasury, 20181631) and ZAR 1 million in fiscal year 2012/2013 (South African
National Assembly, 20141641), respectively. The RAF Levy (Recoupment) provides social security insurance to victims of road transport, and is the main source
of income of the RAF compensation scheme (Road Accident Fund (RAF), 20183g)). The SACU pool levy is transferred to the SACU common revenue pool.
The Petroleum Pipeline Levy flows to the National Energy Regulator (NERSA) to reimburse pipeline users for the NERSA tariff paid. The Aviation Fuel Levy
is channelled to SACCA, and represents around 4% of its total revenue collection. The IP Tracer Levy is earmarked to reimburse the oil industry for buying and
using IP tracer dye for curtailing the use of mixed diesel; and the DSML is applied to gasoline 95 octanes for inland use to curb its further use (South African
Department of Energy, 2014 16s)).
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Table A.2. Overview of use of constrained revenues generated from carbon taxes (EUR million)

Constrained revenues Revenue use in detail
Generated " Unconstrained - ) -
revenues Legal Political revenues Tax policy changes (e.g.  Green & environmental Energy and energy Compensation to Other
earmarking commitment tax cuts, rebates) spending security spending energy users
299 0

AUS! (FY2013-14) 2995 (100%) 0 0 1361 278 88 934 286
CAN2 1520 | 1520 (100%) 0 0 1211 309

CHL3 233 (2018) 0 0 233 (100%)

DNK¢ 480 0 480 (100%) 0

FINS 1402 0 1402 (100%) 0 1402

FRA® 3800 3000 (79%) 0 800 (21%) 3000

ISL” 26 0 0 26 (100%)

IRL® 434 50 (12%) 384 (88%) 0 384 50

JPN® n.a. n.a. (100%) 0. 0 n.a.

LVAt0 n.a. 0 0 n.a. (100%)
MEX" 22 0 0 22 (100%)
NOR?2 1246 551 (44%) 696 (56%) 0 696 551
POL™ n.a. n.a. (100%) 0 0 n.a.
PRT* 134 15 (11%) 119 119 (89%) 0 119 15
SVN1s 132 0 0 132 (100%)
SWETs 2549 0 0 2549 (100%)
CHE" 985 985 (100%) 0 0 657 328
GBR1® 1273 0 0 1,273 (100%)
Total® 14 236 6 120 (43%) 3081 (22%) 5035 (35%) 7469 15 378 309 551

® The total generated revenues estimate does not include revenues generated from the (abolished) Carbon Pricing Mechanism is Australia.
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Note: Revenue and revenue use estimates are for calendar year 2016 or fiscal year 2015/2016, unless noted otherwise. The applied exchange rates are taken
from the OECD Database. Estimates are in millions of euros. When revenue information is lacking, some revenue amounts are estimated based on the Taxing
Energy Use (TEU) Database (OECD, 201823)). Constraints in Table A.2. are understood in the broadest sense, where revenue use based on legal and political
commitments are included in the estimates.

1. Australia implemented a Carbon Pricing Mechanism from 2012 to 2014. For comparative purposes, the amount of revenues generated from the CO2 tax is shown in
Table A.2, amounting to AUD 4, 363 million in cash receipts in financial year 2013-2014 (Australian Treasury, 2014pe6)). Collected revenues funded a host of green and
energy-related programmes, mostly as revenue recycling and compensation to industries and households (Australian Treasury, 2012p1677). Based on (Carl & Fedor,
2012p1687), it is assumed that around 46% of revenues are used for tax cut purposes (e.g. direct transfer payments), 32% is used as compensation to energy users (e.g. the
Jobs and Competitiveness programme), 9% is used for green spending (e.g. land and carbon sink programmes) and 3% for energy spending (e.g. energy efficiency
measures), and 10% is used for other domestic measures, notably for government buyouts of inefficient coal-fired power plants.

2. The total amount of Carbon Tax revenues generated in Canada is the sum of estimated revenues generated in Alberta (CAD 1, 038 million in fiscal year (FY) 2017-
18) and in British Columbia (CAD 1, 190 million in FY 2015-16 ( (Alberta Ministry of Finance, 2017 1s91); (British Columbia Ministry of Finance, 201717q7)).

The revenue amount reportedly raised in FY 2016-17 in Alberta does not apply to the full financial year, hence the following period is taken into account instead. In
Alberta, CAD 175 million of revenues are distributed to small businesses as tax cuts and CAD 410 million are distributed to households as income-based rebates. All
remaining revenues (CAD 453 million) are used for GHG reduction programmes and to regulate the costs of electricity prices ( (Alberta Ministry of Finance, 2017 169));
(Alberta Queen’s Printer, 2017[s07)).

As spending measures exceeded revenues raised from the Carbon Tax in British Columbia, revenue use estimates are based on percentage shares of total spending for
personal and business tax measures. Hence it is assumed that around 28% of Carbon Tax revenues in British Columbia are distributed to households as tax cuts and tax
credits, particularly for low-income and vulnerable households, and around 72% of carbon tax revenues are distributed to industries, business and small businesses as tax
cuts and tax credits as well. As the tax rate on COz equivalent emissions rises starting in 2018, generated revenues in British Columbia will fund a “carbon tax relief” tax
credit for low-income and vulnerable households (CAD 40 million per annum), a Clean Growth Incentive Programme for industries at risk of carbon leakage, as well as
other green initiatives and spending measures, notably on research on fugitive emissions in the oil and gas sector and on slash burning (British Columbia Ministry of
Finance, 2018p21).

3. The estimated amount of revenues generated from Green Taxes (Impuestos Verdes) in Chile is USD 298.3 million in 2018, and revenues from the CO2 tax would
represent 88% of total revenues (Chilean Ministry of the Environment, 201711713). Green taxation was introduced in 2014 as part of a broader tax reform where new
permanent fiscal revenues would help finance an education reform, among other measures (Government of Chile, 2014172)).

4. Collected revenues from the CO2 Futy in Denmark amounted to DKK 3,577 million in 2016 (Statistics Denmark, 2017s). It is assumed the political intent of
introducing and raising Carbon Tax rates in Denmark is akin to that of excise taxes on fuels.

5. In Finland and based on the TEU Database, it is assumed CO2 Tax revenue represents around 42% of total energy tax revenue. It is also assumed the political intent
of CO: taxation is similar to that of excise taxes on fuels, hence revenues are used for tax policy change purposes.

6. In France, total revenues from the CO2 Tax amounted to EUR 3.8 billion in 2016, of which EUR 3 billion funded a tax credit for businesses (crédit d'imp6t pour la
compétitivité et I'emploi — (CICE)) until 2016, as shown in Table A.2 (https://www.ecologique-solidaire.gouv.fr/fiscalite-carbone). Starting in 2017, EUR 1.7 billion of
revenues is earmarked to a special energy transition account (compte d’affectation spécial pour la transition énergétique) which largely compensates industries for the
higher costs associated with using renewable energies for electricity generation ( (Ministére de la Transition écologique et solidaire, 2017s27); (French Senate, 2018s3)),
not shown in Table A.2

7. In Iceland, revenues from the CO2 Tax (Kolefnisgjald) amounted to ISK 3,464 million in 2016 (The Financial Management Authority (FJS) of Iceland, 2016102]).

8. In Ireland, collected revenues from the Carbon Tax amounted to EUR 434 million in 2016 (Irish Central Statistical Office, 201710s)). As of 2010 and per annum, some
revenues (EUR 50 million) fund energy efficiency measures (the National Energy Efficiency Retrofit Programme) to help households at risk of fuel poverty, as well as
to provide support to rural transport. Additionally, the Carbon Tax helps maintain or reduce payroll taxes (Irish Ministry of Finance, 2009147). Exclusive of the amount
destined to the retrofit programme, it is assumed all revenues generated from the carbon tax in Ireland are used to make changes to tax policy.
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9 In Japan, the amount of collected revenues from the Tax for Climate Change Mitigation is not publically available (Japanese Ministry of Finance, 2018i0g)).
Nevertheless, revenues are used for energy efficiency and renewable energy programmes (Japanese Ministry of the Environment, 2017 3z)).

10. In Latvia, it is not possible to disaggregate revenues generated from the CO2 Tax from revenues generated from the Natural Resource Tax (Dabas resursu nodoklis)
(Latvian Ministry of Finance, 20181167), hence the former estimate is not included in Table A.2..

11. In Mexico, total revenues raised from the Special Tax on Production and Services (Impuesto Especial sobre Produccion y Servicios (IEPS)) on carbon emissions
(carbono) amounted to MXN 446 million in 2016 (Mexican Tax Administration (SAT), 2018[117)).

12. In Norway, revenues collected from the Tax on CO2 Emissions amounted to NOK 6,464 million and the Tax on CO2 Emissions in the Petroleum Sector to NOK
5,116 million in 2016 (Statistics Norway, 20171261). All revenues generated from the petroleum sector flow to the Government Pension Fund Global. The Norwegian
fiscal rule specifies that the transfers back from the fund to the central government budget shall over time equal the expected real return on the fund, estimated at 3 per
cent. The revenue is thus not earmarked to specific spending. Exclusive of the amount generated from the petroleum sector, the political intent of introducing and raising
CO:2 taxes in Norway is akin to that of excise taxes on fuels (Norwegian Ministry of Finance, 2018[1297).

13. Revenues generated from the CO2 Fee (Dwutlenek wegla) in Poland are not shown in Table A.2 due to a lack of information, although all collected revenues flow to
the National Fund for Environmental Protection and Water Management (Narodowego Funduszu Ochrony Srodowiska i Gospodarki Wodnej)( (Polish Parliament,
201611731); (Polish Government, 2015(1747)).

14. In Portugal, revenues collected from the CO2 Tax (Adicionamento CO2) amounted to EUR 134.2 million in 2016 (Portuguese Tax and Customs Authority, 2016131)).
As part of the Green Fiscal Reform (Reforma Fiscalidade Verde) in 2015, most CO2 Tax revenues are used to reduce income taxes for households (with large families).
Additionally and of revenues generated from the reform, EUR 17.5 million is earmarked for electric and public transport programmes and for conservation and climate
mitigation programmes (Portuguese Ministry of the Environment, 2015pg)). It is assumed around 11% of CO. Tax revenues are also earmarked for such programmes.
15. Generated revenues from the CO2 Tax in Slovenia amounted to EUR 132 million in 2016 (Slovenian Ministry of Finance, 2018134). Total collection from the CO2
Tax represent the sum of the Environmental Levy on air pollution with CO2 emissions on liquid fuels, on gaseous fuels, on solid fuels and on combustible organic
substances. From 2005 until 2008, some revenues were used to finance carbon-reduction projects and green subsidies for industries (Slovenian Ministry of the
Environment and Spatial Planning, 2018175)), not shown in Table A.2

16. In Sweden, revenues generated from the Carbon Dioxide Tax (Koldioxidskatt) amounted to SEK 24,139 million in 2016 (Statistics Sweden, 201711377). The introduction
of the CO. Tax (and energy excise rate increases), as part of the 1990-91 tax reform, were used to finance reduced taxes on labour (Swedish Government, 199713s)), and
increased energy taxes in 1996 helped fund Sweden’s EU membership. Furthermore from 2001 through 2006, the green tax shifts (grona skattevaxlingen) amounted to
“SEK 17.6 billion in reduced income taxes and employers' fees and SEK 17.3 billion in increased energy and environmental taxes” (Swedish National Audit Office,
2009(139). There has not been any use of green tax shifting since 2006 and all carbon tax revenues in 2016 flow to the general budget.

17. In Switzerland, collected revenues from the CO, Tax amounted to CHF 1,074 million in 2016 (Swiss Federal Finance Administration, 201817e]). One third of
revenues fund energy efficiency measures in buildings (capped at CHF 300 million per annum, which includes a cap of CHF 30 million per annum to promote geothermal
heating), as well as to fund the Technology Fund (capped at CHF 25 million per annum), resulting in a total amount of CHF 358 million for such measures. Two-thirds
of CO2 Tax revenues are used for used as reductions on social security contributions (SSCs) for businesses, and as deductions on health care premiums (Swiss Federal
Council, 2018y22), resulting in a total amount of CHF 716 million for such measures.

18. In the United Kingdom, revenues generated from the Carbon Price Floor (CPF) amounted to GBP 1,043 million in calendar year 2016 (HM Revenue & Customs,
20181417).
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Table A.3. Overview of use of revenues generated from
emission trading system auctions (EUR million)

Constrained revenues

Revenue use in detail

Focus on Support to Promoting Climate Compensati Other
energy renewable sustainable change on to Energy green
efficiency energy use mobility conservatio Users spending
né&
mitigation
) L Forestry, GHG
Grene;ated el Political Unrconsr:ramed Construction Subsidising water, abatement
evenue earmarking commitment evenues Energy extension, ‘ green R&D wastz land Electricity & &ctrtg ss- Other
savings, installation Publi o energy- cutting
; . ubli biodiversity intensive projects,
renovations, replacement&  Electric industri training &
insulation & purchase of ¢ managemen IndusTies, raining
retrofitting infrastructure & b progactlon IZZ:;OZ edch_Ia_lgon,
appliances . 9
conservatio manageme
n nt
AUT! 79 0 70 (89%) 9 (11%) 28 28 6 8
BEL? 108 20 (19%) 0 88 (81%) 20
CAN? 586 | 586 (100%) 0 0 19 1 21 179 2 0.5 353
CzE* 117 | 117 (100%) 0 0 60 56 2
DNKs 54 0 54 (100%) 0 21 33
ESTS 24 12 (51%) 0 11 (49%) 1" 1 0.1
FIN? 71 0 71 (100%) 0
FRA® 235 | 235(100%) 0 0 235
DEU® 850 | 850 (100%) 0 0 447 43 106 69 6 129 51
GRC10 148 | 148 (100%) 0 0 19 129
HUN' 64 51 (80%) 0 13 (20%) 37 3 10
ISL12 5 0 0 5(100%)
IRL 40 0 40 (100%) 0 13 26 1
ITAM 412 117 (28%) 0 295 (72%) 68 4 40 3 0.03 2
LUX?s 51 0.1(0.02%) 0 5(99.98%) 0.1
LVATe 12 7 (65%) 0 4 (35%) 7 0.2
NLD'? 188 0 0 188 (100%)
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NOR'8
POL™
PRT2
SVK2!
SVN2
SWEZ
ESP2
CHE®
GBR%
USAZ

CHN2
Total

56
136
75
65

39
369

423
2710

6905

0
64 (47%)
75 (100%)
26 (39%)

19 (100%)

0

369 (99.7%)

14 (100%
5419 (78%

= = =

0
0
0
0
0
0
0
0
387 (92%)
0
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56 (100%
72 (53%

= =

39 (41%

o - o
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39
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81
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839
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64

0.1
0.03

0.2

0.2
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14
1074

10

14
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Note: The EU Commission recommends that participants in the EU-ETS commit — or spend an equivalent of — at least 50% of revenues generated from the
auctioning of allowances among fixed installations (e.g. power-plants), and all revenues raised from aviation activities, for environmental spending purposes
(European Union, 2003207). Among EU-ETS participants, some apply earmarking of auction revenues (in the legal sense, such as in Estonia or France), and
others report revenue use as part of their reporting obligations (as part of political commitments, such as in Austria or Denmark). Constraints in Table A.3. are
understood in the broadest sense, where revenue use based on legal and political commitments are included. Revenue use estimates for EU-ETS participants are
largely sourced from the Reporting Obligations Database (ROD) (Eionet, 2017s41) based on reports detailing revenue use in 2016 (or in 2015 if the former was
not yet available for public view at the time of writing). The country provides additional information on revenue use. The reports provided in ROD sometimes
distinguish revenue use for a particular purpose or programme as “disbursed” and ‘committed” revenues. If both estimates are provided for the same purpose or
programme in a report, the higher estimate is included in Table A 3. Additionally, the total estimate of generated auction revenues among EU-ETS participants
and provided in ROD is the sum of auction proceeds pursuant to Article 10 and Article 3d of (European Union, 2003207). Only revenue use for domestic measures
is included in Table A.3. (except for Denmark). This means that the amount of unconstrained revenues may also include constrained revenue use for international
purposes. The European Commission also provides a detailed analysis of revenue use of EU-ETS auction proceeds from 2013 through 2015 (European
Commission, 2017(s5]). Exchange rates are taken from the OECD Database, and estimates are in millions of euros

1. In Austria auction revenues are not earmarked in the legal sense, hence reported revenue use corresponds to at least a portion of the financial value of
generated revenues. As part of its reporting obligations, some revenues are reported as channelled to the Climate and Energy Fund (Klima- und Energiefonds),
notably to support the Climate and Energy Model Regions programme, as well as to support to electric mobility and the installation of private photovoltaic
systems (PV). The Fund’s 2016 budgeting programme shows that EUR 8.46 million was budgeted for the Model Regions programme, suggesting that allocated
auction revenues represented 95% of its total budget. Additionally, allocated revenues for electric mobility represents over a third of the budget destined for all
electricity mobility programmes; and allocated auction revenues for PV installations, amounting to EUR 8.7 million, represented close to three-fifths of the
budget for similar programmes (Climate and Energy Fund, 2016(1771). The bulk of revenues financed the construction or extension of large and small-scale
renewable-sourced heating systems, as well as energy efficiency measures for businesses, under the Austrian environmental support scheme (Umweltférderung).
Austria emphasizes that this ex-post allocation was done only for the purpose of reporting under the EU GHG Monitoring Mechanism Regulation. The allocation
to specific funds and projects is completely arbitrary; any other allocation to purposes according to Art. 10 (3) of Directive 2003/87/EC (ETS Directive) would
be justified as well (Austrian Federal Ministry for Sustainability and Tourism, 201817s)).

2. Half of auction revenues in Belgium are distributed between the federal government and the Flemish, Walloon and the Brussel regional governments, and
the amounts distributed are based on GHG reduction objectives verified by the National Climate Commission for Residential and Tertiary Buildings (Commission
nationale Climat pour les batiments des secteurs résidentiel et tertiaire) every year (Belgian Ministry of Finance, 2014179]). Furthermore, the amounts distributed
to regions are capped to 50% of their respective shares in generated proceeds from the ETS auctions. At the time of writing, only the Flemish Climate Fund has
been reported on allocated auction revenues, which mostly subsidizes home improvement renovations and retrofitting, especially for households living in social
housing, as well as supports efficient heating and small-scale fermentation projects on farms (Flemish Goverment, 20161s0). The Fund mostly draws from
auction revenues for programme spending (International Energy Agency (IEA), 2017 1s1)).
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3. All auction revenues in the Quebec province of Canada are earmarked to the Green Fund (Fonds vert) to finance its Climate Change (Changements
climatiques) activities, as well as the Land Transportation Network Fund (Fonds des réseaux de transport terrestre- (FORT)). In 2015-2016, ETS auctions
raised CAD 858.5 million, and CAD 244.4 million were directly channelled to the FORT. In 2016-2017 revenues earmarked to FORT significantly increase to
97% of total generated auction revenues (Quebec Government, 2017(1s27). Climate change programmes particularly focus on promoting greater use of low-
carbon, public and electric mobility, such as through the Roulez électrique (CAD 28 million), the Ecocamionnage (CAD 7 million), the PETMAD and the
PREGTI programmes (CAD 6 and CAD 5 million). Revenues are also used to fund energy efficiency measures in commercial buildings (EcoPerformance
programme -CAD 27 million), as well as to promote the greater use of forestry biomass among businesses (the Biomasse forestiére résiduelle -CAD 10 million).
Some revenues also finance low-carbon R&D (the Technoclimat programme — CAD 3 million), among other activities (Quebec Government, 2017[1s3)).

4 Auction revenues in the Czech Republic can only be earmarked for green spending (capped at CZK 12 billion annually or up to 100 % of revenues from
auctions of air transport emission permits if higher). Half of earmarked revenues are distributed to the State Environment Fund and the other half to the Ministry
of Industry and Trade (Czech Parliament, 2013[1s47). The State Environment Fund manages the New Green Saving Programme which is only funded by auction
revenues (State Environmental Fund of the Czech Republic, 2015(ss)), amounting to CZK 1, 586 million in 2016. A same amount co-funds the Czech renewable
support scheme. Revenues from permits sold in the international trading mechanism by the Czech Republic are distributed to the State Environment Fund and
earmarked for green spending. As the total amount of reported earmarked revenues in the Czech Republic exceeds the amount of reported generated revenues
in ROD, Table A.3 was modified so that the sum of earmarked revenues equals the amount of generated revenues, hence auction revenues used for energy
efficiency purposes represent 51% of total revenues, auction revenues used to support renewable energy use represent 47% of total revenues, and the rest is
placed as other green-related spending (the EFEKT programme).

5. Denmark does not earmark auction revenues in the legal sense. Under the EU Monitoring Mechanism Regulation (MMR) Denmark reported for 2017 100%
use of an equivalent to the revenues in financial value - with at least EUR 21 million spend on the Energy Technology Development and Demonstration
Programme (Energiteknologisk Udviklings- og Demonstrations Program (EUDP)) which provides grants to low-carbon and green technology R&D.
Additionally, at least EUR 33 million of auction revenues are spent on support for developing countries. Both spending objectives are included in the list of
purposes mentioned in EU ETS directive.

6. In Estonia, earmarked auction revenues follow the guidelines detailed in (European Union, 2003[20;) (Estonian Parliament, 2017[1gs]). Out of the 50% of
revenues earmarked for climate policy objectives (in accordance with Directive 2003/87/EC and the Act on Protection of Atmospheric Air), the majority is used
for improving energy efficiency and the use of renewable energy in public sector buildings. In the case of revenues received in 2015-2017, the focus within this
measure was on buildings used by local municipalities for child and elderly (approximately EUR 14 million and EUR 12 million, respectively (Estonian Ministry
for Social Affairs, 201711s6))), thus also contributing to social and employment policy objectives. Furthermore, the Estonian government plans to continue using
auction revenues (in addition to improving energy efficiency of public sector buildings and multi-apartment buildings) for the purposes of contributing to climate
policy measures in developing countries, promoting the use of alternative transport fuels, and the implementation of flood related risk management plans
(Estonian Ministry of the Environment, 20181s7)).

7. Finland does not earmark auction revenues in the legal sense and did not provide reported revenue use estimates of auction proceeds in ROD, although it did
spend 100% of the financial value of auction revenues for 2016, on renewable energy measures such as “the sliding premium for wind energy”.

8. All auction revenues in France are earmarked to the Habiter Mieux programme managed by the National Housing Agency (L'Agence nationale de I'habitat
— (Anah)), which subsidizes thermic renovations for low-income households. In 2016, the programme’s expenditure amounted to EUR 349.5 million, hence
earmarked auction revenues represented close to 70% of its spending (as reported in ROD), albeit represented half of its total income from earmarked taxes
(Cour des Comptes, 2018s07). Auction revenues seemingly replaced revenues from the Housing Action Contribution (Contribution Action Logement) in 2013
and in 2014, until a complementary allocation of EUR 50 million from the Contribution was included in 2015 (and raised to EUR 150 million in 2016).
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9. All auction revenues in Germany flow to the Energy and Climate Fund (EKF). After deducting the costs associated with administering the ETS (EUR 17
million), EUR 834 million were used to fund EKF programme expenditure. In 2016, an additional EUR 713 million from the federal budget was added to the
Fund to cover its entire programme spending, which in addition to auction revenues, amount to EUR 1.6 billion. This allocation suggests that auction revenues
in Germany would need to nearly double to independently fund the EKF. Based on total EKF programme spending as reported in ROD (inclusive of the
additional revenue allocation from the federal budget), it is assumed around 53% of auction revenues fund retrofitting and thermic renovation measures, such
as the CO2 Building Refurbishment Programme (managed by the KfW, a state-owned development bank). The EKF also notably subsidizes electricity-
intensive industries as a compensation for the increase in electricity prices and to prevent any carbon leakage (15% of auction revenues) as well as promote
electric mobility with the adoption of the National Electromobility Development Plan (13% - Nationalen Entwicklungsplans Elektromobilitat).

10. In Greece, 72% of auction revenues flow to a special account for renewables (ELAPE), managed by LAGIE (the operator of the Greek electricity market)
and HEDNO S.A (Hellenic Electricity Distribution Network Operator).Furthermore, 15% of revenues are specially earmarked to industries at risk of carbon
leakage; and 13% to the Saving at Home programme, managed by ETEAN S.A (the National Entrepreneurship and Development Fund) to subsidize renovations
for low-income households (Greek Ministry for the Environment and Energy, 20161;). As of 2017, a tenth (0.1%) of the share allocated to the programme is
instead earmarked to the National Centre for the Environment and Sustainable Development (EKPAA) (Greek Ministry of Finance, 2017[907), not shown in
Table A 3.

11. In Hungary, a quarter of auction revenues is earmarked to fund the Economic Greening System (GZR) (Gazdasagi Zélditési Rendszer) and another quarter
to fund the Green Economy Financing System (ZFR) (Zéldgazdasag Finanszirozasi Rendszer). GZR auction revenues fund the Anyos Jedlik Plan, which,
among other measures, aims to improve and promote further use of electric mobility. ZFR auction revenues primarily fund the Warmth of Home programme
and other similar programmes (Hungarian Parliament, 2015(1ss]). The report provided in ROD detailing revenue use in 2016 also includes use of revenues
generated before this period.

12. The amount of auction revenues in Iceland was estimated based on verified emission data (net of allocations) provided in the Union Registry (European
Commission, 20181s9)) and the simple average of the auction price in euros per tonne of carbon emissions for year 2016 (European Energy Exchange (EEX),
20171190)).

13. Ireland does not earmark auction revenues in the legal sense, hence reported revenue use corresponds to at least a portion of the financial value of generated
revenues. As part of its reporting obligations, EUR 26 million is allocated to an afforestation programme and EUR 13 million to the Better Energy programme
to finance retrofitting projects.

14. In Italy, earmarked revenues (as detailed in (European Union, 2003[207)) are distributed to the Ministry of the Environment (70%) and to the Ministry of
Economic Development (30%). Up to EUR 30 million per annum from auction revenues is earmarked for renovation and retrofitting projects in public
administration buildings, especially schools and hospitals. Furthermore, the National Energy Efficiency Fund receives per annum up to EUR 50 million of
proceeds, and up to EUR 15 million is earmarked to regional programmes to support energy diagnoses among small businesses. The National Agency for New
Technologies, Energy and Sustainable Economic Development (ENEA) receives up to EUR 0.3 million of proceeds to provide database and statistical support
to the energy efficiency programmes, as well as up to EUR 1 million per annum for a collaborative three-year programme to raise awareness and know-how on
more efficiency energy practices among businesses and households. Moreover, auction revenues fully fund the National Home-School and Home-Work
Experimental Programme (the programme’s budget is EUR 35 million) (Official Journal of the Republic of Italy, 2016(s7)). Revenues from the auctioning of
allowances in the aviation sector are used for further promote the use of biofuels in aircraft and related- R&D activities (Italian Ministry for the Environment,
2017p013). The 2016 ROD report are based on revenue generated before 2015, as a decision on how to use revenues generated in 2015 and 2016 had not yet
been issued at the time of writing.
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15. In Luxembourg, a decision on how to use auction revenues, outside the aviation sector, has not yet been made by the Government Council at the time of
writing. Revenues from the auctioning of allowances in the aviation sector — only 1% of the total auctioning revenues in 2017 - are allocated to the Climate and
Energy Fund.

16. In Latvia, auction proceeds primarily finance investment projects and initiatives (90%), such as the Reducing Greenhouse Gas Emissions — Low-Energy
Buildings programme, and the Reduction of Greenhouse gas emissions - Low Energy Consumption Buildings programme. Five percent of revenues are used
for R&D and technology projects, and the remaining for covering administration expenses and for training and raising awareness (Latvian Government, 2016sg)).
17. In the Netherlands, revenues generated from the auction of emissions permit amounted to 188 million in 2016 (Dutch Ministry of Finance, 2018192]). There
is no legal earmarking of auction revenues.

18. In Norway, the imputed tax on emission permits amounted to NOK 520 million in 2016 (Statistics Norway, 2017[126)).

19. Auction revenues in Poland flow to the National Fund for Environmental Protection and Water Management (Narodowy Fundusz Ochrony Srodowiska i
Gospodarki Wodnej) (Polish Parliament, 2016(173)), and to other provincial environmental funds.

20. All auction revenues in Portugal flow to the Portuguese Carbon Fund (Fundo Portugués de Carbono), a major portion of which, calculated yearly by the
Portuguese Environment Agency, is earmarked to offset the extra cost of generating electricity from renewable energies (the amounts are deducted from the
tariffs set by the National Electricity System (Sistema Elétrico Nacional (SEN)) (Portuguese Ministries of Finance and Environment, 2014s2]). Moreover,
auction revenues made up the bulk of the initial allocation granted to the Fund for Innovation, Technology and Circular Economy (Fundo de Inovacgao,
Tecnologia e Economia Circular (FITE)) (EUR 10 million of auction revenues were earmarked to the Fund, or two-third of its initial budget) (Portuguese
Ministry of the Economy, 201611931). Auction revenues also represent two thirds of the 2016 allocated budget for the WindFloat project, which supports the
development of a pre-commercial floating offshore wind farm (its total budget is EUR 7.5 million in 2016) (Portuguese Environment Agency, 20161947). The
total amount of reported earmarked revenues in ROD exceeds the total generated revenues from auction permits. Table A.3. was modified so that the two sums
equal each other, hence compensation to energy user make up 75% of revenue use, the amount dedicated to the FITE represents 10% of revenues, and the
amount to support renewable energies (WindFloat) represents around 6% of total auction revenues in Portugal.

21. In the Slovak Republic, auction proceeds flow to the Environmental Fund (Environmentalneho fondu), and according to the law, 60% of revenues should
be used as part of the State Aid Scheme (30% for renewable energy and energy efficiency projects and 30% to compensate electricity-intensive industries at risk
of carbon leakage due to the higher electricity prices caused by the quota system. Remaining revenues should be used to reach national environmental objectives
and to fund green projects and initiatives (Slovak Government, 2012[195). Currently four-fifths of funds are not used (Slovak Ministry of the Environenment,
2018196)).

22. In Slovenia, all auction revenues flow to the budgetary Climate Change Fund (Sklad za podnebne spremembe). Auction revenues are fully earmarked and
used to finance climate change mitigation measures, in particular to improve the energy efficiency of residential buildings, to encourage the purchase and use
of buses for public transport, as well as to fund measures to promote the greater use of renewable sources of energy. As reported earmarked auction revenues in
ROD exceed total generate revenues, Table A.3. was modified so that the two sum equal each other, hence revenues used to support renewable energy use (the
building of a hydro-power plant) represents 60% of total revenue use and energy efficiency measures in buildings and the promotion of public mobility represent
around 30% and 10%, respectively, of auction revenue use.

23. Sweden does not earmark auction revenues in the legal sense and did not provide reported revenue use estimates of auction proceeds for domestic purposes
in ROD.

24. In Spain, from 2013 and each year, 90% of auction revenues (capped at EUR 450 million) finance the costs associated with promoting renewable energies
in the electricity sector (Spanish government, 2014e3)). Additionally, 10% of revenues (capped at EUR 50 million) are earmarked to fund a host of climate
change mitigation programmes, notably Pima programmes (Planes PIMA), including PIMA ADAPTA which promotes the protection and conservation of
forests, land and biodiversity (Spanish government, 20161977).
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25. In Switzerland, total auction revenues amounted to CHF 4 million in 2016 (Swiss Emissions Trading Registry, 20181987). All auction revenues remain with
the federal government.

26. The United Kingdom does not earmark auction revenues in the legal sense, hence reported revenue use corresponds to at least a portion of the financial
value of generated revenues. As part of its reporting obligations, most revenues fund the Renewable Heat Incentive (RHI), which subsidizes the purchase of
renewable heat technologies among households, communities and businesses. In 2016, auction revenue represented half of total RHI funding.

27. In the United States, total proceeds from RGGI auctions amounted to USD 266 million in 2016 (auctions 31-34) (RGGI, 2018199)). It is assumed close to
two-thirds of RGGI proceeds are used for energy efficiency measures (64%). Proceeds are also used to promote renewable energy use (16%), to provide direct
bill assistance to electricity consumers (10%), and to finance GHG reduction abatement programmes (4%). Remaining revenues (7%) are used to cover costs
associated with administering programmes and the ETS. These assumptions are based on the investment of RGGI proceeds in 2015 (RGGI, 20172001) and the
assumption that all 2016 proceeds were invested in 2016. Adjusting for fiscal year reporting, 77% of cumulative proceeds through end 2015 were invested in
the types of programmes described above, and USD 333 million are used for future RGGI investment projects (14%). All remaining revenues were transferred
to general funds (the state of New York in 2009 and the state of New Hampshire in 2010) or were collected by the state of New Jersey (2009-2010).

During fiscal year 2015-2016 in California, total auction proceeds amounted to USD 2,731 million, of which USD 762 and USD 140 million were distributed
back to investor-owned and publicly-owned electricity utilities and natural gas suppliers, which must use redistributed proceeds to the benefit of ratepayers.
._These redistributed proceeds have been used for bill credits to households and, to a lesser extent, for other activities including energy efficiency and renewable
energy projects ( (California Air Resources Board (ARB), 20152011); (California Air Resources Board (ARB), 2018202)); (California Air Resources Board
(ARB), 2018s47)). All remaining proceeds are deposited into the California Greenhouse Gas Reduction Fund (GGRF). The state of California uses 60% of the
GGRF proceeds as continuous appropriations: a quarter is earmarked to the High-Speed Rail Authority to fund the High Speed Rail Project; 20% fund the
Affordable Housing and Sustainable Communities Program; 10% fund the Transit and Intercity Rail Capital Program; and 5% is earmarked to the Low-Carbon
Transit Operations Program. The remaining (non-continuous) appropriations in FY 2015-16 funded the Low-Carbon Transportation (LCT) Program (USD 95
million); the Low-Income Weatherisation Program (USD 79 million), the Climate Smart Agriculture (USD 40 million), the Water Energy Efficiency Program
(USD 20 million), the Waste Diversion Program (USD 6 million) and the Wetlands and Watershed Restoration Program (USD 2 million) (California Air
Resources Board (ARB), 2016(2031). Some proceeds also fund the administrative costs associated with administering GGRF programmes.

28. In China, auction revenues (from the province of Guangdong) are exclusively used to fund carbon reduction and other related-work (Guangzhou Institute
of Carbon, 2015(2047). Around 100 million yuan of revenues was channelled to a low-carbon fund in 2014, as shown in Table A.3. (China Carbon Emissions
Trading Portal, 2015(205)).
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